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MATEMATHKA 


MW. C. FPAUUWTEHH 


CHCTEMbI JHUSPEPEHUMAJIbHbIX YPABHEHHA 
PUMEPBOJIMYECKOrO THNA C MAJIBIMH MHODKUTEJIAMH 
' TIPH ~MPOH3BOJIHbIXa 


(IT pedcmasrzexo akademuxom H. I. Iemposcxum 31 XII 1955) 


HiccneqoBanve 3aKOHHOCTH MpefembHOrO Nepexoga B OOBIKHOBEHHBIX AuCp- 
(epeHUHaJIbHbIX YpPaBHEHHAX C MaJIbIMH MHOXHTeEIAMH Mp MpOu3BOAHBIX 
OCHOBaHO Ha Te€OPHH acHMMTOTHYeCKOH ycToHuMBocTu 0 JIanyHoBy u TeO- 
peme O HeIIpepbIBHOH 3aBHCHMOCcTH pelleHHH AudpepenunatbHLlx ypaBHenuit 
OT HauaJIbHbIX 3HaYeHHH HM TpaBbix yactel. Jina rumepOommyeckux CHCTeM 
AudepeHuasIbHbIX ypaBHEHHH POJIb BTOPOH Teopembl urpaeT Teopema Ilerpos- 
ckoro (*). Oguako B Teopeme IJerposcKoro ja nNomyyeHHA HeKOTOpOL 
TwlaqKOCTH pelieHHH CHCTeM ypaBHeHHH Ha HavaJIbHbIle 3HaveHHA Haksaj{bl- 
BaloTCA ropasyo Oowylee »%ecTKHe TpeOoBaHuA ruiayKocTH. Tlostomy Ana Toro, 
YTOObI HCMOb3OBaTb Teopemy IlerposcKoro, UpHuoch BbIOpaTb JOBOJIbHO 
WacTHbIM BUY ypaBHeHHH HW HaKJlabIBATb Ha HavaJIbHbIe 3HaYeHHA HU CBOGOT- 
HbIe WIeHbI TpeOoBaHHe OeckoHeyHOH ruayKocTu. IIpu Takux orpaHuyeHuax 
yaslOcb JOKa3aTb CJlef{yIolly!o Teopemy. 

PaccMoTpyHM cHcTeMy ypaBHeHHH: 


Ou; Ou: ; Ov 
a = Dae 0) Bet MOP Nae + Neu (é, uj + 
pk Lk j 


+ Dqu(t, 0) 01 + filt,.x, 0)*; Feet tay 
1 
0 = Dire (t, 0) aj + Dy x01 (¢, 0) v1 + As (E, x, 0) (16) 
i 1 
Leica le, Diet, Il 4S y= 2, Pee CPR eed Dae aI) 


ApH HavasbHBIX 3HayeHHAX u(O, x), 3aqaHHbIX B HeEKOTOPOM 3aMKHYyTOH 06- 
jacTH Q n-MepHoro mpocTpaHcTBa. Ory cuctemy mpH O-<t< T pi Oyjem 
mupequonaraTh runepOomuyeckoH B cMbicyie I[JerpoBcKkoro, NonumMad mo, 
3THM CJleqyrollee: eC ypaBHeHusA (10) pellMTb OTHOCHTeNbHO UY; HW Mouy- 
QeHHbIe TAKUM OOpa3soM (PyHKUHH MOJCTABUTb B (la), TO OTHOCHTEIbHO HeH3- 
BECTHBIX (pyHKWMH w; MOMyYNTCA TuMepOoumueckad B CMBICIe IletpopcKoro 
cucrema. Kpome Toro MbI lpefmouox*KuM, 4TO Ha oTpesKe [0, 7] yelicTBU- 
TeJIbHbIe YaCTH BCeX KOPHeEH i); ypaBHeHHA 


Det ({xs7 (t, 0)} — AF) = 0 (2) 
OTPHIaTeJIbHbI. 


* Tlony2KHpHbIMH OyKBaMH OOO3HaYeHb! BeKTOPHI. 


Pemenne cuctempr (1) Mbr OyjeM 3aliuchiBaTb Tak: u(F, Xx, 0), v(t, x, 9). 
Hapayy c atm paccmorpam peuenue U (F, 4), Vit, 1) TakxKe rumep6o- 
yimuecKolH B cMbicme [lerpopckoro CHCTeMbI ypaBHeHHH. 


ae = ale dg + BOWE 0 ay + Balt 0 Uy + 
Tk UR 
: Sp Dgult, n) Vit fil, x, 0), (3a) 
Jas ig Sra meee O) i ap) oe teal Sage sre 
= = 3a (E, aoe + Set “i 0a-+9 Pd ed 
AS Dia (t, n) Vit As (t, x, %)} (36) 
(jy jel, 2,.0.,m; Loom, 2). ee ee 


OTHOCHTeIbHO CBOOOJHDIX WIeEHOB HU KOSPPHIMeEHTOB, BXOAAWUX B ypaB- 
HeHHa (1) u (3), MbI CeaeM CJleqyollMe MpeqnouoxKeHHA. 

Bce KooadpPHHeHnTpl al (2, Ha os? (t, 7), cy lbeg), (07? of") (t, y) 
BY? (¢, n)> Ys; (t, 7), %st (¢, 4) HW MepBble MpOHSBOAHbIe STHX KORXPpPuNHeHTOB M10 t 
HelpepbiBHE! no fu yup ONL <T, 0 <4 <7yp. Cao6ogupie unten fi (¢, x, 7), 
hs (t, X, 4) H upousBoqHBIe Oh;(t, x, y)/Ot B wUnanHApe (Q[0, 7]) upu 
O<y<% MMeIOr NpoHsBO_HHIe MOCOrO NopayKa MO MOObIM KOMOHHALLHAM Xp, 
HeIpepbiBHbIe 10 ¢, H X PaBHOCTeMe€HHO HeMpepbIBHbIe MO y. Kpome Toro 
cyulecTByloT uucia M u a TakHe, YTO NpoOH3sBOAHbIe B yKa3aHHOH oOmacTu 
YNOBJIETBOPAIOT HepaBeHCTBaM 


af; a lide e 
aa ae <a'M, : = <a@M” (+. 2S) (4) 
| OX,'... OX, Ox;'. - . Ox, 
NIpH JuOObIX KOMOHHAHAX NM UWeJILIX HEOTPHMAaTeIbHbIX GHCEM 71, ..., Sn. 


Cuctema (3) paccMaTpHBaeTca MpH HavaJbHBIX 3HaveHuAx U (0, x) = 
=u(0, x), V(0,x), ompeqemenHprix Ha MHoxecTBe Q u oGmaqatomHx He- 
TIPepHIBHBIMH YaCTHbIMA MpPOM3BOAHKIMH JOGOrOo MopsyKa m0 wm060l KoMO6xH- 
HallW Xp. OTH YaCTHbIC MPOM3BOAHbIe yOBJIETBOPAIOT HepaBeHCTBaM 


a’U; (0, x) a'V., (0, x) 
aes eae a Teves 1 eC (iy Eee ee) (5) 
Ox 0x," Ox ae One 
1 n 
AIA MoOblx KOMOvHAnU M WesbIX HEOTPHWATeMbHBIX YHCE 7,..., Tn 


Teopema 1. [/pu coOawdenuu bcex yKA3QHKHLX YCAObUL OAZ UCKO- 
Max PYHKYUL UW UX Npousbo0OHLX OYOYm umemb mecmo COOMHOWeHUA 


HU xn) Cd, x0) 
re oe he (Onc. fcr). 


n 


lim : 
rs iF n 
a 10 OA a Oae Ox. Luabie 


a'V(t, x, 9) _ a v(t, x, 0) 


lim 0 < 
010 0 tad Ome Ox ee ax,” WSL SIS 
OAL ANWOUX KOMOUHAYUIL nN YeALX NeompuyamerdHUxX “uUCeA Fis anit 
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Pasencmea (6) umewom mecmo 8 o6welt uacmu o6aacmeii (KOHOUOOB), 
6 KOMOPWX ONpedenenbt PeweHUA cucmem (1) u (3). 

TlokasatTejbcTBOo 9sToOH TeopeMbI aHaslorH4HoO HOKasaTeJIbCTBY, OMYOsHKO- 
BaHHOMY MHOlO paHee [lI CHCTEM OObIKHOBeHHEIX JM*pepentHabHBIX y pas- 
HeHHH (7), : 

Jl runepOommyeckux cucTeM, B KOTOPbIX HET HeOOXORMMOCTH HakJla- 
APIBATh Ha HauaJIbHble YCOBHA XWKeCTKHe TpeOOBaHHA, MOXKHO OXHAaTb, uTO 
TpeOoBaHne OecKOHeuHOM rayKOCTH OKaxKeTCA H3JIMWHUM. Dro OK AaHHe 
ONPaBAbIBAeTCA MIpH HCCJIe€QOBaHHH MOJIYJIMHeHHbIX THNepOomMuecKHx CHCTeM 
C ABYMH He3aBHCHMbIMH TlepeMeHHBIMH. Byiaroqaps 9TOMY BOMpoc O 3aKOH- 
HOCTH TIpefeIbHOrO Nepexofa B MOJYJIMHeMHbIX TrHnepOouMueckux cucTemMax 
C ABYMA He3aBHCHMBIMH Tl€peMeHHBIMH H MaJIbIMH MHOXKHTeIAMH pH poHs- 


BONHBIX MO2KHO CYHTATbh TeNe€pb B OCHOBHOM pelIeHHbIM. PopmyHpyem 93TO 
pelleHne. ; 


Ilyetb Jana cucTrema ypaBHennii 
hi) x; ty -0)=10; i eke, 


®ynkuuu A; UpeqnonaratoTca HenpepbIBHBIMH MH HMeIOULHMH Hel PpepbIBHbIe 
NpOHSBOAHbIe NepBoro NopsAyKa B HeKOTOpoH oOOsacTH S, KoTOpas 6yyeT 
olpeyeleHa 03xe. 

PaccmoTpuM MHoxecTBo R Touek, KoopyuHaTH 7, x, U,V KOTOpBIX yJO- 
BJICTBOPAIOT CHCTeMe (7) H OOJlaqaloT CeyIOWIHM CBOLICTBOM: JeHCTBHTesb- 
Hble YaCTH BCe€X KOPHeH ypaBHeHHA ” ; 


Det || Oh; / 09; —iAF || =0 (8) 


OTPHWaTeIbHbI, CCH MpousBoyHble Oh; / OV; B3ATbI B TOUKAX MHOM«eCcTBa R, 
CemelicTBo cuctem yuddepenivasbHbIX ypaBHeHUli 


Ow * * * 
a7 = A(t’, x", uw’, w, 0) (9) 


OnpeyesseT JBUXKeHHe, ACHMITOTHYeCKH YCTOMUHBOe OTHOCHTeJIbHO MHOKe- 
ctpa R (ompeyemeHve 3Toro NoHATHA cM. (?)) pH ycsoBHu, YTO OcoObIe 
Touku ¢t*, x*, u*, w* = v* 9Toro ceMelicTBa IpHHayiexKaT MHOxecTBYy R. 

Ha3opem moqupoctpauctpa ¢=?*, x =x", u=u", TepeceKalwmlmeca Cc 
MHOxecTBOM PR, (cbasoBbIMH TvIOcKOcTAMH cucTembI (9). [lycrb koopy_uHa- 
TaMH TOUKH MHOXxecTBa R, JexKalel B dasopow muockocru t=t*, x= x", 
u=vu*, 6yayt v*. MuoxecTBo Touek (a30pol usockoctu t=, x= x", 
u = u*, HCXOJA H3 KOTOPbIX HHTePpaJIbHble KPMBbIe pH t—>-++ oo HeOrpaHH- 
YeHHO TI pHOJIMKaloTCA K TOUKe V’, MbI OyJeM HasbIBaTb MHO?KECTBAMH, OT]e- 
JeHHBIMH ocoboH TouKol ¢*, x*, 1", v" cucTempl (9). OuepuyqHo, B KaxKjJoH 
cbasoBoli MIOCKOCTH WMeIOTCH CBOH OTJeeHHbIe MHOXKecTBa. OObequHeHHe 
BC€X MHO2KECTB, OT/QJICHHBIX BCe€MH TOUKaMH MHOxKecTBa R, Mbl OyfeM Ha- 
3nIBaTb OGON0UKOH S, oTJeNeHHOM MHOxKecTBOM R. 

Beskad uutTerpasbHad KpuBast cucTembI (9), ucxo_amaa (pH t = 0) us 
rouxu t*, x*, u*, WES u upoxogamiaa BcbasoBoH muocKoctu t=t", x= Xx, 
u=u", up t—>-+ co mpHOmmxaetca K Ocobol TOUKe t*, x", u*, v’, B oTye- 
JIGHHO€ MHOXKECTBO KOTOPOH OHA BXOJHT. 

Teopema 2. /Tycms u=u(t, x, 0), v=v(t, x, 0) nenpepolenoe pe- 
enue 2unepOoAnuecKol 6 Y3KOmM CMbICAe (*) ClUCcMemMo ypasHeHUl . 


Ou; is Ou; : 00; 
a= yy; Git, x0) 34° SY bi; (t, x, 0) ae + fi lt~, u,v, 0), (10a) 
fi j=1 : 


Qieah( tive, uy V0), (106) 
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u nycms OsymepHas, nosepxHocmes u=u(t, x, 0), V= v(t, x, 0) Apu 


O<t<T, a<x<b yenukom aexcum 6 oO2zacmu R 

Hapady c amum paccmompum pewenue U (t, x, 7), V(t, x, 4) maKksce 
eunepooureckol 8 Y3KOM cmbicne (3) cucmemb OughdepenyuaAsHHx 
ypasHenuil ° 


aU,  @ Op es ame Rs 

sr = Nay (t,x. ast MoubxaadstAG «U,V; (11a) 
j=1 j=1 

OV as dU ¥ OV 4 

ae = Sasi (ts sl + Mbit, % aet a hs(t x, U,V, 9) (116) 


j=l ja 


np Har1anonnx sHauenuntx U (0, x) =u(0, x), V(O, x). 

ITpu amom npednonzaezaemca, umo 6 obon0uxe S yxxyuu fi u hy 
umerom npouseodxle nepsozo nopadKa no t,x, u,v, 4mo gyaAKyuu 
Aij, Dij, Xp, Braj UMeIOM NpoUsBOOHHLE BmMOpoz0 NopAOKA no t uU x u 4umo 
bce IMU PynKyuU u ux NpoussodHole Hen pepbleHbl NO BCeM nhepeMeHHbLM 
(npu O<Nj<y). Oyaxyuu U(0O, x), V(O, x) npednonaeawmcsnz Henpe- 
poleHo 0ugopepenyupyemblmu na ompe3skKe AKXKLO. 

B makom cayuae 


lim U2 ,3.9), = (lO) ee 
n> -+0 : 


(12) 
lim: V\(f,x; 4} = v(t, %, 9) (Gt ay 
1-40 


uUMeIOM MECMO HA OOWMelt LACMU OBYX KOCOY2OAbHOLX m paneyuit, OO MUM OCHO- 
BAHUEM KOMOPKX CAYHCUM OMpes0K AKXKH. u Komopwe crayocam, 
coombemcmsexHo, OOAACMAMU OnpedeneHUA pewenuiti cucmem (10) 
(lt), 

Kak Teopemy 1, Tak uw Teopemy 2 MOxXHO OOOOMIMTS Ha calyyah, Kora 
MHOMKHTeEIAMH MPH MpOM3BOHHIX B pa3JIMYHbIX yPpaBHCHHAX ABJIAIOTCA pas- 
AMUHbIe CTeEMeHH Masioro Tlapametpa (cp. (7), Teopema 2), 


Tloctynus10 
. 380 XII 1955 
UMTHPOBAHHAA JIMTEPATYPA 
*YW. YT. Werposckuia, Marem. cOopu., 2(44): 5, 815 (1937). 2. C. Ppag- 
VM. 


_mtTeuu, Matem. cOopx., 32(74).: 1, 263 (1953). 3 : eTpoBpce kui, Jlexunun 
HO ypaBHeH¥AM C YaCTHBIMH MpOHv3BORHbIMH, sy. 2-e, M.—J]., 1953, erp. 81. 


e 
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Jloknaygn AkagemMun HayrR cccP 
1956. Tom 108, Ne 4 


MATEMATHKA 


M. A. EBFPA®OB 


NOJIHOTA CHCTEMbI COBCTBEHHbIX ®YHKIMH HEKOTOPOrFO 
KJIACCA OMEPATOPOB B JIMHEMHOM TONOJIOTHYECKOM 
Ml POCTPAHCTBE C HECYUETHbIM BA3SHCOM 


(ITpedcmaszeno axademuxom H. M. Bunozpadoseim 31 XII 1955) 


PaccMoTpuM JIMHeliHoe TomoulorMyeckoe mpocTpaxctBo YW (o(r)), cocrosmee 


M3 dyHKuni f(x), onpeqeweHHbIxX Ha uHTepBae (0, 00) HM yyOBMeTBOpsIC- 
IHX yCJIOBHIO 


co 
\ | f (x) | e*rd.x = enol"), 
0 
B KOTOPOM 3ajjaHa TOMOJIOrHA NOHATHeEM CxoquMOCcTH: fy—>O ecaH 
co 
—*r of 5yya(r) 0 
| fu (x) |e xX <ene » ey—>O0, by—->0. 
0 
/ 
Syecb o(r)—>co pH r—-0 OnicTpee, yem In >~» a f(x) HMeeT ocobeHHOCTH 


He Xy2kKe, ¥eM 6-(pyHKUUA. 
PaccmotpyM B YI (c(r)) onepatop A(F) Buga 


A(F(x)) =p (x) F(x) +2, (x) FQ) dh. 
Onepatop A*(F) : 


AY (F(x) = p(x) F(x) +200) FQ) di 


* 


MbI OyJeM Ha3bIBaTb COIO3HbIM Cc OnepaTopom A (F). 
Onepatoppt A(F) u A*(F) sapeqomo OyyyT HempepprBHEIMH B (a (r)), 
ecu 


| én (x2) [e-O— dx dd. = eretr, 


c-7 
= 
» 
S 
~c—i8 


co Xr : So) 
\eo \ [ex (A) |e“ dx dh = el), \ lip (x) |e—*"dx = erst"), 
7 0 0 


Jlia mpocroTet (bopMyJIMpoBok MbI OyjleM MpefnouaraTb, yTo p(x) He- 
mpepbipHo Auddepenuupyema, p’ (x) 0 u 0 (x1) p(x.) Up x= Xp. 
Bee JjambHeliee m0 cyllecTBy OMMpaeTcA Ha CJleqyIoulyio JIeMMy. 
Jlemma, //ycmp K(x, t) yOosrsemeopsem ycrosunM: 
A 


CC CNE == Ont Dit ex L; VK (x, tl\dx<co npu Awnoom A< ow. 
iG 
43 


2. Cywecmeyem maxoe uucio h>0, 4mo 


th 
sup JIK(, ep 
t>0 


3. [Tpu rzw6om r>O0 cxodumcsn pad 
S Cy (PaO macrhen(imenrcian seven) =e (x, t, t)|e—“"dx. 
. To2zda, ecau Vie (x) le dx <00 npu <Awbom r>O0, cywmecmeyem 


0 
eOuHcmébeHHoe pelleHie YpaésHeHun 


Fs) = 90) + \Kes OF ae fa 
npu1reMm | 


VIF) [vd <S()\e(x) led, 


TIpu nomom stoi meMMBI JIerKO JOKa3bIBaloTCA CvJleqyioulve yTBepxKe- 
HHA. 

Teopema 1. /lyems onepamop A(F) makoe, 4mo =(x) yoOosszemeo- 
psiem YCAOBUAM: 


ch este) 


———— | e-*"dx = e° (e(")), 
e (u) —e (x) 


ax < 00, y 


2. Has Kraxcdoz0 » >O0 cywecmeyem makoe uucno h(y), inf h(p) >0, 
v>0 
4mo 


su ease 
P e (u) — ep (x) 


t+h(u) 
tSv. | 


t 
ax =< 1} sup \ | ex) 


U. | = x 
h(w<tey 9 e (u) — pe (x) 


Gxt 


3. Has awb6oz20 r>0 cxodamca pxdot 


SoS Oy: (eee ete 
k=0 


r eee e,(t +s) 
ike | e(%) —p (f+ 8) —p(t+s) 


Tp, ria (’) = e-* ds, 


Sal ahes y (Li Oo ye (A )icon ye dee 
 Rk=0 
em: (t) 


r)= u ae eet 
te ra ( ) Pes (p) \ | e(¥)—e (t—s) 


e-*r'ds: 


npuiem npu AWb0mM uKcuposanHom »v. 


Se (r) a! pace Se (r) se (3 (7))_ 
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Tozda Oana Awb60z0 »>0 @ W (a (r)) cyuecmeyem COUHCM6EHHAL. 
— PYKKYUA % (x), 


Go(<) = 8(X= 8) an (X), ay (x) =O x <p, 

yoosrzemeopsanwman ypasHenus 

A (?n(X)) = 9 (14) (x), 
u eduncméenHasd OyHKyus v, (x), 

Pa (x) = 8(x — ») + by (x), 
by (x) 7; 0, x » Py 

yoosrzemeopAnumasn ypasnenut 

A* (‘Yu (x)) = 9 (#) Ou (x). 


Teopema 2. Cucmemo gynxyuit {0 (x)} u {%, (x)} OCuopmoeonano~ 
Hol, Mm. e. 


\ 4 (x) 9s (x) dx = 3 (p —9). 


Teopema 3. Ja hynxyui a,(x) u b, (x) cn pasednusor OuenKu 


c r | e(e+s 
Yau (e+ s)le-w ds <o, (w, 7) = Sa(r)) | EE Leena, 


0 0 


¢ eer ere cu) meta 
—sr == P=s —sr 
\1on (2 — 5) [en ds < ow (p, 7) = S.(r)\ Wea len as. 


0 0 
IIpH OMOWIM 9THX OWeHOK MbI JIerkO Tlosyuyaem, HCHOJIb3yA KPUTepHit 


Oasuca B UW(c(r)), MOMyYeHHbIM B (1), Cme_yIoLyIo Teopemy: 
Teopema 4. Ecau 


‘ foe) 


co 
\ (@5 7) Cm Op a= Cote Kt), Jo, (u, r)e—¥? dp = €9(3(r)), 
0 0 


mo cucmema {%,(x)} OOpasyem Oa3zuc 6@ U(s(r)). 
Teopempt 1—4 saBuaioTcd MepeHeceHHeM pe3yJbTaTos (2) Ha cayyali He- 
cyeTHoro 6a3Hca. JloKa3saTesbCTBa BECbMa CXOJIHbI C JOKa3aTebCTBaMH COOT- 


BeTCTBYIOWNX Pe3yJIbTaTOB (7). 


Iloctynuso 


MockosckHi 
29 XII 1955 


(H3HKO-TeXHH¥eCKHH HHCTHTYT 


IMTHPOBAHHAA JIMTEPATYPA 


eM A. Eprpados, JAH, 107, Ne 2 (4956). 7M. A. Eurpad os, <JAHs 
105, Ne 4 (1955). 
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Joxrnagpr AkKayqemMuu HaykK ccCcP 
1956. Tom 108, N 4 


MATEMATHKA 


J. J. KYAPABWEB 


O PEWMEHHW BAPHALMOHHbIM METOJOM 3JIJIMNITHYECKHX 
YPABHEHHM, BbIPO)KJAIOWINXCA HA FPAHMILE OBJIACTH 


(IIpedcmasaeno akadenuxom M. A. Jlaspenmbessim 10 I 1956) 


Kak H3BeCTHO, ypaBHeHHe 


02z : 
oy? = 0; (1) 


02z 
Ue ea 


ABIIAIOMEeCA B H3BECTHOM CMBICJI€ THIIMUHbIM IIpeACTABHTeJIEM 3VJIJIMTITHYECKHX 


ypaBHeHHii, BbIPOKAalOMUXcA Ha rpaHuue oOsacTH (1), 3aMeHOM MepeMeHHBbIXx 
+2 


= j= B42 aaa NpPpHBOAHTCA K BULy 


Oz 0 0z 
at See + a (at) =0, (2) 
mie o = os 8>>0. Mbt 6yfeM pacCMaTpHBaTb /#-MepHbIH aHaslor ypaBHe- 


HHA (2). 

Ilycrb I’ — o6nactb B m-MepHoM mpoctpauctse E”; y — ee rpanuma; 7’—He- 
KoTOpad YwacTb rpanuupl, 7y’Cy. Mp Oyyqem rospoputs, 3TO OOsacTb [I pery- 
JIAPHa OTHOCHTeJIbHO yy’, eCIH CyllecTByeT pasOHeHHe OOnacTH I’ Ha kKoHeU- 


ae ie ae 
Hoe uucno oOnacreH Tj;, j=1, 2, ... , fo, P= U Vj, Taxux, a0 Ana Kax- 
i= 

yok uacru I’; u Hexoropot 7-H KoopquHaTHOw ocu mepeceyenue Tj; c mo6on 
IIpAMOH, MapasWiebHOH yKa3aHHOH OCH HW MpoxoyAmeli uepes HeKOTOpyt1o 
Touky u3 Tj, ecTb MHTepBa, OMMH KOHel, KOTOporo slexKUT Ha 7’. Mp 6yyjem 
mpeqnomaraTb, 4YTO Mepa rpaHHy oOOsacTeH . I’; paBHa Hysmo. OrmeTum, 4TO 
WIA [abHetero YOcTaTOUHO, YTOObI! yKa3aHHoe pa3s0NeHHe CyIeCTBOBaJIO 
JIMIb B HeKOTOPOH KpHBOJMHeEHHOM CHCTeMe KOOP]MHAaT, TaK UTO Mp CoOT- 
BeTCTBYIOUEM BbIOOpe 1’, HaNpHMep Mp y= y’, AIA OOmacTell c WocTaTOUHO 
rilaqkoK rpaHueH cPopMyMpoBaHHoe YCJIOBHe He ABJIAeTCH CYyIeCTBEHHBIM 
orpaHHueHnem. 

Touxy P€y OyqeM Ha3sbipaTb NpaBMJIbHOH, eC CcyMlecTByer ee OKpecr- 
Hoctb U vTakaa, uto U (\7 ectb (2 —1)-mepHoe muHoroo6pa3ne, cTeneHb 
rslayKOCTH KOTOporo k > | (?). 

Ecau B oOnactu I 3aqana cbyHKUMA UW, TO 3allvch w|y = O3HauaeT, UTO 


(yHKUAA W B OKPeCTHOCTH KaxKjOl MpaBHMbHO ToukKu P€y crpemutca 
B cpeyHeM K (pyHKWHU 9”. 


* Bnpouem, Bce CKasaiHoe HWKe OCTaeTCH B CHJIe, CCH Mol CTpeMmeHHem K rpaHH4- 
HBIM 3HaYeHHAM PYHKUMH F MOHHMaTb CTpeMJeHHe NOYTH BCIOLY, HalpHMep B HallpaBrenuax, 
NapasleIbHBIX OCAM KOOPAHHarT. 
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Mei 6yyqem paccMaTpyBatb cueqyroulve OOmacrn: . 


eS EL oe ter OV el = Ee = 6 0< xn <a} c rpannue Ey? 


= ©, = 03, Ey = G {%m = a}. 


(Xj 
é 
l= G, rye G—xoneunaa o6nactb, pacnonomennad B NOJIyMpoctpaHcrTBe 


Etc rpanuueh y= Uy’ UT", =1N Lo, 7 cocrouT u3 KoHeuHOFO 
ucla KyCKOB (#7 —1)-MepHbIX MHOrooOpasHii cremeHH raayKoctu k > 1, 
nepecekaioutuxca c £)* He Oo HyseBbIM yrsiom, a 7" ecTb cyMMa KoNeU- 
HOO YHCJa NoMapHoO He NepeceKalwoulMXCA 3aMKHYTHIX (7% — 1)-mMepHBIX MHO- 
rooOpa3svi Take cTenmeHu ruagKoctu k > |. 

I’ = © orpannyennan o6nactb, rpaHuua Y{ KOTOpOli cocToHT M3 KOHeU- 
“Horo uncwia (7 — 1)-MepHEIX MHOrOOGpa3Hii cTeneHu ruiaqkocru k >, |. 

OrTmeTuM, 4TO ykKa3aHHadt TwlaqKOcTb rpaHul, oOGsacTeli ucnombsyerca B 
JaJbHeHINeCM JIMIUb TIpH OKa38aTeIbCTBe TEOPeM CyMeCTBOBaHHA (TeOpembl 6, 
7 uw 11), caM xe aslropuTM MocTpoeHHA pelWeHHA COXpaHsAeTca M pH Mpo- 
CTO KYCOUHO-TlaqkKux rpanullax (TOUHee, MPH MpOcTbIX rpaHuwax 10 TepMHHO- 
norunu C. JI. Co6onesa (°)). 

Mbt OyyeM TpeqnosaraTb o6nactH G u © peryaapHpimu oTHOCHTebHO 
MX rpaHuy. B qambHetuiem TI Bcerqa o603Ha¥aeT OHY M3 YKa3aHHbIx oOsa- 


cre £y, E+, G usm G. 
Mobi 6yjjeM paccmaTpuBaTb ypaBHenue 


eae TQ 
Lot = 3 2 (2 Bt) mo, 3) 
im“ * ; | 


ABJIAIOULEeCH YpaBHeEHHeM Oiiviepa AJA PyHKWHOHAWIA 


ee Ae y ee Dh, na (4) 


ip 71) 


pH 9TOM B Cayuae, Korga O6macTb IT ectp Ej, Ey umu G, o = xn, aB cay- 
yae T=@ o=sa(xj, ..., Xn) CCTb NOMOKUTCIbHaA JBaxkKAbl HeNpepbIBHO 
qucpepenuupyeman dyHKuuaA BOONacTH © Takas, uO AA MOCTaTOUHO Mavoli 
OKPeCTHOCTH TpaHHUbl CyllecTBYIOT NHOCTOAHHBIE Cy; >O u cy >O0 TaKue, 4TO 
quia s0OoH TouKH P(x,, ..., Xn) 9TOM OKPeCTHOCTH HMeeT MeCTO 


Core (P)<o(P)< ge {P), 


rie ry(P) ecth paccroaHue ot TouKH P flo 7 To HOpMasn. 

Ilycrb Ha 7 3ajjaHa HeKOTOpad (pyHKUMA 9; PYHKUMIO u, oNpesemenHyto 
sp I Bmecte co CBOHMH OOOOLICHHBIMH MpOH3BORHbIMH NepBoro MopsjyKa, Oy- 
jem uasbipaTb Ko, o-qomycTumMoli, ecmu K,[u]<(_co HW Uly= 9. MuHOxKeCTBO 
Bcex Ko, o-OMYCTHMBIX *yHKUMH OOO3HAYHM Ko,e(T), a yepes K,(I) 0603Ha- 
UHM COBOKYHHOCTb BCeX TakHX (YHKUMH wu, MMeION[MX OOOOMIEHHbIe YaCcTHbIe 
pOvsBoqHble NepBoro TopAyKa B I, uro Ko[u] << co. Tonomxum 


false Ae AEP are 


2(9) 


PaccmoTpuM cHayaya caryual Uist nat. : 
Teopema 1. Ecau u€K,(T), mo cywecmeyem uly =9EL? 6 oxpecm- 
HOCMmU KaHCOON NpABuAbHOL MOULKU. 
2 MAH, vr. 108, Ne 4 47 


Teopema 2. Onpedeaum Oana u€K,(L), Jur» < co nopmy gbo p- 
& 


My Aoti 
elk, =Dale? + Dy desl). 
i=1 


To2da norysennoe npocmpaxcmso ecmb noAHOe AUHeLHOe HOPMU- 
posanHoe npocmpaxcmeo. 
Teopema 3. /Tycmb tm€Ke(T), 9m =Umly, Um — HyHOamenmass- 
Has OmHOCUMeADHO HOpMot [9] nocAedosameAbKocmb. 
To2zda cywecmeyem lim om = 9 6 cmoicne L?(;), u ecal U= lim n.8 
m-> © 


K,(f), mo ¢= tly. 
Teopema 4. /Iycms T=Ef, 9€H3(E"”), 20e p> 


To2da kaacc K,« ,(Ea) ne nycm. 


{—« 
7 


{--«% 


D ¥ o€ eh (Ee 


Teopema 5. [Tycms T = EG, 9€ He'(Eo -), o> 
‘ . 

>>: 
Tozda Kaace Kyx , (Eq) He nycm. 

Teopema 6. [TycmoT =G,0<a<1, 9€AS (to); p> 2, o€H8(/’), 
, —1 ; eel " 1 
p> 0), PEA"), > 

Toeda Kaacc K\. o ©) He nycm. 


1{—a 
7 


Teopema 7. /lycms T=, 9€H3 (1), 20e o> 
Tozda KAacc Ko,.(G) He nycm. 
Teopema 8. /Iycms Kaacc Kz(T) xe nyem, \l¢||n >< ~, 


tom int Ke lulu Che 2 “a 
ear [up tn CRs (Pe 1,2,..., lim Ko [im] = Ro. 


Tozda 6 npocmpaxucmee Ko,o(f) cywecmeyem limum =u u 
M+ co 
Ko[to] = ko, npurem pewexnue yKA3AHHOK bapuayuonHO 3adauu B KAAQC- 
ce Koo(l) eduncmeenno. 


Teopema 9. ®Dynxyua uy (cm. meopemy 8) ecmo dsaxcdv. 0606- 
weHHO Ougdepenyupyeman gynkyuA bHympu O6Ozacmu T (anxanumuue- 
cKas NO C60UM ApeymMeHmam npu o = x*) w Lo[uo] = 0. 


Teopema 10. Pewenue ypasnenua Lo[u)=0 6 xaacce gynKyuti 
Ka, (I), eduncmsexHo, ecau T ecme au6o E, au6o Ey, au6o &, a ecau 
T=E£, mo pewenue eduncmeenno 6 kaacce K . -Oonycmumelx hyHK- 

Yay? 


yu, OAL KOMOPHLX cCYujecmeyem noCcAedOBAMEABHOCMS 4UCEA Am—> 
npu Mm—> CX, An >0 makag, umo 


lim |} [\3-? = 0. 
m+ co pons 
m 


Visyuum Tenepb cayya «> 1. Mp orpanuuumca paccMoTpeHveM enyuas 


nh 
oOmacTu oe vibege ama Eq WMeeT MeCTO CoBepleHHO aHavorMunniti pe- 
haa ae apeqnotaratb, uo G perysspHa oTHOCHTeIbHO ¥’ UJ ve 
7 3aqana PyHKUHA 
y (PyHKL, y. Uepes Kya) o0603HauHM Kulacc 
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e 
KUHH = | 
(yHKUHH WwW Takux, uTO Kx [ul<ow, uly = 9, uly = 9, uepes K ae ilGs 
o ue , 
KJ 
acc (PyHKWHH w TaKHX, 4TO Kom [uw] < CO, Uy = 9, Uly =o *, a vepes 
Ka (G), Kak H paHbme, Knacc byHKUNi u, Jaa KOTOpBIX Ka [4]<o0. Ana- 
n 
JOTHYHO CKa3aHHOMy BBIIe Jit cryyan O<a<¢l, umeem, TO ANA KaxKJO 
(yHKUHH WE K 2 [w] cyukecTBy1oT rpaHHuHble 3HaveHuA W\y H U lyr. 
wks 


Teopema 11. /Tycms o € HF (~’), Ae eS 9€ Hs (1"), ee 
To20a Kkaacc Ka > (U) we nycm. 


Teopema 12. /lycms raacc Kya >) He nycm, 


2 sae Kye [u], Um CK. @ (G), it == ‘ 2, cae ¥ lim Kye [Um] = bp, 
x%9(G) n 


To2z0da 6 K a (G) cyujecmeyem limum =U, npnuen K a [uel =F: 
n n 


Ugly =%, Ugly. =% UW pellenue YKa3aHHOIL bapuaYUOHHO 3adaun eduH- 
emsexHo 6 KAacce K 9 DOnyCmuMoLx Pynkyut. Maree, yxHKYyUA Uy 
n’ 


ecmb AHAAUMULECKAA NO CBOUM AP2ZVMeHMAM PYHKYUA BHYM pu OOAACMU 
G, Lx*[uo] = 0 uw pewenue ypasxenus L ia [uJ = 0 eduxcmeeHHO 6 KaAacce 
nr 


K i JG] npu aob6ou se >0, Kpome mozo umeem mecmo 
n? 2. 


i 


| Cae \() 
| 2 : 


Uo [: <OO0. 


SameTHM, 4TO pelleHHe ypaBHeHua (1) B Cayyae NomynocKkocTH pH He- 
CKOJIbKO J[pyrHxX TpeqnosoKeHHAX H ApPyrHM MeTOJOM H3yyeHO B pa6oTe 
VW. H. Bexya (*), Bcayyae Ke KOHeEUHOH MOcKOH OCOmacTH G ero pelieHve Ba- 
PHaUHOHHBIM MeTOJOM pacCMaTPHBaJOCb IIpH Oovlee CHJIbHBIX OrpaHHyeHHAX 
)KepmeHom u Bayepom (°), ofHakO TOJIbKO C TOUKH 3peHHA NOCTpoeHusA avro- 
PHTMa pellieHHua, 6e3 HCCeqOBaHUA TeEOPeM CYIIeECTBOBAHHA; OTMETHM Tak?Ke 
pa6ots (© 12°), 6mH3KO TIpHMbIKalolWjve K paccCMaTpHBaeMOMY BOTIpocy. 


Martematuueckuit uuHcTuTyT uM. B. A. CrexsosBa [loerynusto 
Axafemunu HayK CCCP 10 I 1956 
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JLotw'n a y 51 Axanemun nayk CCCP 
1956. Tom 108, Ni 4 


MATEMATHKA 
Bb. A. JIEBAH 


PACHPEREJIEHME KOPHEM SKCIOHEHILMAJIbHbIX CYMM 


(II pedcmas.neno axademuxom M. A. Jlaepenmoesoim 27 XII 1955) 


B crTaTbe paccmaTpvBaeTca pactipeqewenue KOpHelt y Wesbix pyHKunH 
KOHCUHOH CTeMeHH, SABJIAICUIMXCA [ipef[eJIbHbIMH (B HEKOTOPOM CMbICJIe) AA 
NOCMEAOBATEIbHOCTH SKCNOHEHLHAJIbUbIX MOJIMHOMOB 


Pa(2)= Shay (hu) mM, (1) 


y KOTOPbIX NloKasaTemM \, MpWHafiexkaT TpaHvue KOHeYHON BbINyKION oOsa- 
crv. UactTuple ciyuaH 2TOM 3afayH pacCMaTpHBaJIMCb B CTaTbAXx (1, ”). 
Met 6yfeM Tomb30BaTbCA CJeqyouMMH OOo3sHayeHHAMH: n(r, 9, 0) — 
*uucno KopHei dyHkunu f(z) B cexTope $}<argz<6, |z2| <r; npejen 
A(S; 8) Slim 2S) 
f> co r 
2KeECTBA KOPHEH BHYTpH yrma P< argz<6; pasnuuawor A(dX+0, 4), 
A(S#—0, 0) ut. 4.; S;(8, 0) — AnuHa Ayru rpaHuub BbINyKNOH O6macTu J 
Mex]y TOUKAMH ONOPbI ONOPHEIX NPAMBIX STOH BEINyKJOH OOacTH, nepmeH- 
HKYJAPHBIX K Jy¥aM argez = 9%, argz=—0. 
Teopema 1. /lycmo 


, CCIM OH CyLeCTByeT, Ha3bIBaeTCA) MJIOTHOCTbIO_MHO- 


oO 


f(z) = diane , (2) 


1 
fo) 


20e > | Qk | Ceo, mouku h, Aer#cam Ha 2panuye KHeKomopou BoInyK AOI 


1 
oblacmu u I —-Haumenowman BoinyKAaL OO AACMS, COdepH#CcawMaAA BCe MO4- 
KU hp. 

Tozda, ecau nu odun u3 ay4eit argz=9u atgz =O ne Opmozonanen 
NPAMOAUHELHUM OMpeskKam z2paxuyo. I, mo cywmecméeyem naomHocmd 
A(3, 6) mHo2cecmea Kopneit exympu yena S<argz<8 u A(9+0, 

64+0)=7-S(9+0, 6+0). 


Bonee oOulaa TeopeMa mMouyuaercsH, ecm BMecTO psjoB (2) paccmaTpu- 
BaTb (PYHKIMH, MpHOMKaeMble SKCHOHCHUMAaJbHbIMH TOIMHOMaMH (1) B He- 
KOTOPOM CII€l{MaJIbHOM cMbicse. Ilycrb J — HekoTOpad KOHeUHAaS BbIIYyKwJas 
ooOmacTb u K(0)—ee onopHaa dyHKuus. 


OnpeyzemuM Hopmy eno dyHKuun f(z) cneqyiomum o6pa3om: 
f(z) ly = sup| f(re®) eK (r>0, O<0< 2m). 
OrpaHuuennyio HOPMY MMEIOT JIMIUb Weuble (yHKIHH KOHeUHOH cTreneHH 
C HHAMKATOPHOH AMarpaMMOH, He BHIXOAAMeH u3 OOnacTH J. PyHKyHH KO- 
HevHOW CTeMeHH C OrpaHHueHHOH HOpMOH OGpasylor mpocrpancTBo Bauaxa £). 
Mbl MpeAnosOxKHM, YTO TOUKH hy, H3 (1) sexKaT Ha rpaHuue o6nacru J 


OyqeM paccMaTpHBaTb Wevble (PyHKUMM KOHeYHOM cTeneHH, ABMAIONLMeCH ipe- 
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H€NOM NO HopMe nocneyopatembHocTH P,»(z), T. e. | f<z)—Pa(z)|,)>0. 
Takve (byHkuuM MbI OyqemM HasblBaTb (pyHKuMaMA Kslacca PE. MoxuHo woKa- 
3aTb, YTO AIA BCAKOM CXOMAMelcA B yKaSaHHOM CMbICMe NOceqOBaTeIbHOCTH 
SKCHOH@HUMAJIBHBIX NOJMHOMOB CyllecTByeT mMpefet a(A) = liman(d) pH 


nN—co 
Bcex A, IpHHafvexallux rpaHHe HOpMupyromleli oOmactu J. Besanunua a (A) 
3aBMCHT JIMIWb OT TpefewbHOK (byHKuHH f(z) Kgacca PE, u He 3aBNCHT OT 
BEIOOpa MpHvONMxKaloleli MOCIMefOBAaTeIbHOCTH 9SKCNOHEHUMAJIbHBIX MOJHHO- 
mMoB *. CnekTpom ¢dbynkuuu f(z) Kmacca PE, wnaspipaetca MHOxKeCTBO 


TeX 3HaveHH A, AA KOTOpbIx a(hk)=60 (AEJ). Bee Touku cneKtpa aBus- 
1OTCH OCOObIMM TOUKAMM (yHKUMH, accomMupoBanHolt f(z) no Bopemto. [o- 
STOMY CONpPsAKeHHaA AMarpaMMa (byHKuuH f(z) Kuacca PEF; coqepxuT HaH- 
MeHbIIYiO BbINYKJy!O OONaCTb, COJepKalllyio BeCb CNeKTp (byHKIHH. 
IIpoctbie MpHMepbl NoKasbiBaloT, YTO 3Ta BbINyKIad OOMACTbh MOKeT He 
COBNalaTb C COMPAKCHHOH AMarpaMMOH (PyHKIHH. 
_ Teopema 2. Ecru naumenomaa boinykraa ob nacms, code pocawan 
6eCb Chexmp MyxKyuu f(z) Kaacca PEs, coenadaem c ee conpaxcenHolt 


Ouaepammotn Jy, MO MHOZCeCMbO KOpHelt amo PynKyuu umeem naom- 
Hocms A(3, 6) exympu awb6oz0 yeaa $< argz<9, cmopoxe Komopozo 
HE OPMOZOHAAHKL NPAMOAUHELHOUM OMpe3sKam 2paKuyw J;, Un 


A, (9, 6) =5= S; (2, 6). (3) 


Jlerko NloKa3aTb, YTO MHOMKECTBO OCOOeHHOCTel (byHKIHH 


ay 


foe) 
aC Od pareeh 
1 


aCCOUMMpoBaHHOH cyMMe psa (2), coBMaqaeT C 3aMbIKAHHeEM MHO2KECTBA TO- . 
yek hp, OOpasyloulHx cneKTp dyHKuuH f(z). Hostomy tTeopema 1 apsmsnetca 
YaCTHbIM CJIydaeM TeopeMpl 2. 

J[pyrou lpumep coBmayeHHA MHOKecTBa OCOOeHHOCTeH (yHKILMM, CcOmpsA- 
*KeHHOH dyHKuHH f(z) Kaacca PE;, c 3aMbiKaHvem cnlexTpa f(z) qaeTcx 
B cJleqyrouleH Teopeme. 

Teopema 3. Ecau xopmupyowan o0racms J — mxozoyeoAoHuk, mo 
ece mMHOHCeCMBbO OCOOeHHOCMe MyxHKYyUN, AccOYyUuUpOosaHHo gGgynKyuun 
f(z) xaacca PE;, cosnadaem co cnexmpom f(z). Kpome mozo, f (2) 
mpedcmasrsemcsn 6 hopme : 


f (2) = Sie? Wy (ze'es), 


esi 


20e hj — mouka Ha cmopone dj mxozoyzoronuKa J; 9; Onpedennem Ha- 
npabrenue HOPMAAU K amo cCmopoxe, a YT’; (Zz) — nowmu nepuodu vecKkue 
PYHKYUU C O@paAHULeHHlM CnheKmpom. 4 

(Becb cnexTp dyHkunu ‘Y(z) sexHT Ha OTpeske, B KOTOPbIM MepexO,UT 


cTopoHa d; MHOroyrovIbHuKa J Mpu TepeHoce ee Ha BeKTOp — Aj H MOBOpo- 
Te Ha yrol — 9.) ; 


* QKBHBaIeHTHOe ONpeedeHve BeMUHHDI a (A) JaeTca cbopmysion 


i 
a(a) = lim |= \ F (re—*®) exp (— mre~"var : 
[T- © it 0 


3nech A— IIpOH3BOJIbHad TOUKAa rpaHHubl J; —9 ompegenaeT HalpaBsenne, nepneuszuKy- 
IapHoe K onopHo mpamoli o6acTu J B ToUKe A, IIpeqen cymectTByeT AA BCeX A, MpH- 
HaqweKamux rpanune J. 
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B cusy Teopempl 2 orcioqa NomyyaeTca, YTO B STOM CJy4ae KOPHH (pyHK- 
uuu f(z) Kaacca PE 7, 3a HCKJIOYCHHEM, ObITb MOXKET, MHOXKECTBA HyJIeBow 
IIJIOTHOCTH, JI@KAT BHYTPH CKOJIb yrOMHO MaJIbIX YIJIOB, COfepKallHX HOp- 
MaJIH K CTOpOHaM MHAMKaTOpHOH uarpaMMbl (pyHKIHH f(z). BuyTpH kKax- 
oro M3 93THX YrsIOB MHOxeCTBO KOpHeH f(z) MMeeT MJIOTHOCTb, PaBHy!0 


JIMHe COOTBETCTBYIONeH CTOpOUbI, JevIeHHOM Ha 2n. 

3ameruM elle, UTO eC/IH BCe BePlIIMHbI COMpAXeHHOM MHOFOyrosbHOH M- 
arpaMMbl dbyHKuuu f(z) BXOAAT B ee CIeKTp, TO ClpaBeAHBO Oomee CHiJIb- 
Hoe yTBepxyeHve. Mmenno, B 9TOM CTy4¥ae BCe KOPHH f(z) pacno.1oxeHbl 
BHYTpH HeKOTOpbIX Mosynosoc | Im ze—‘% | <N, Reze“#i > 0, fale 
..., p. Kpome toro, ecw o6osHa4uHM uepes 7; (t) YNCIO KOpHel Saye 
npsamoyrombuuKe | Imze-i%; | <N; 0<Reze—*j <#, a uepes dj — Anny 
COOTBETCTBY!OUeH CTOPOHbI HHAMKaTOPpHOK AuarpaMMBI, TO OyeM HMeTb 


nyt) = sLbOW) See ee, 


B s3akmloyeHHe paccmoTpuM culexyiomui mpumep. Ilycrb d@yukuua f(z) 
NpefcTaBsIAeTCA pPxA]OM 


eae | 
f@= > ar 2 (4) 
B KOTOpOM 9(xX) — HouTH NepHosMyecKkad *yHKUHA H 
d 9 (x) ie y “Gee 


ee pag Dyppe. Ilycrs nomHHoMbl 


My 
Or (x)= » Ge RY 
1 


alllipOKcHMupyior 9(x). Torgla 9KCNHOHeHIHaJIbHbIe NOJIMHOMBI 


Mn 
Py (2) = Da Qnne* ** (x, = e **k) 
1 


npHoOsmxaior f(z) no Hopme Fy, npHuem J — equHu4Had OKPyXHOCTD. 
Teopema 4. Sambixanue cnexmpa gyxxyuu f(z), npedcmasrennot 
px0om (4), cosnadaem c mHoscecmbomM OCObeHHOCMeEl accoyuuposanHoit 
PYNK YUN. 
Ilo Teopeme 2 orctoyja cmeqyeT, 4TO MHOKecTBO. KopHeli bynkunu f(z) 
HMeeT IJIOTHOCTb BHYTPM MOUTH BCeX yruioB 9< argz< 6 u 9Ta NMOTHOCTD 
YAOBJIETBOPAeT paBeHcTBy (3). 


XapbKoBcKHht Tlocrynunto 
TOpHbIM §=WHCTHTYT 3 XII 1955 


UUTHPOBAHHAA JIMTEPATYPA 


1M. Reg 
9 


ein See ea ee Math. Ann., 111, 505 (1935). ® H. Matison, Duke 
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voaal 


Horaage Akagemun nayx CCGP 
1956. Tom 108, N 1 


- MATEMATHKA 


A. ®. JIEQHTbEB 


O CXOJHMOCTH MOCJIEXOBATEJIbHOCTH MOJIMHOMOB JIMPUXJIE 


(ITpedcmasrexo akademukom M. A. Jlaspenmoesuim 21 1956) 


B paoore (1), a nosqHee B pa6ote (2) ObINO MOKa3aHO, 4TO ecaH An t 00, 


5 eh 
lim =e <(co H HOCHeqOBaTebHOCTh OHHOMOB Jlupuxue 


n~~'n 


Pn 


Py(z) = >) ange? = (n = 1, 2,...) (1) 


gel 


PpaBHOMepHO CXOjuTCA B OOMacTH D, cojepxameH BepTHKaJbHbIii 3aMKHy- 

THM OTpes0K JVIMHbI 2x5, TO {Py(zZ)} paBHOMepHO CXOAHTCA BHYTpH HeKOTO- 

pol nomynsockoctu Re(z) >a. S3yech MbI pacCMOTpHM BOTIpoc 0 CxO_uMOCTU 
* n ite 

{Pn(Z)}, korga ycnosue lims— =s sameHeHo ycuiosuem lim “=o, 


aro on n,o' n 


4 Tse on? 
Teopema 1. //ycmo lim —~=s u nocazedosamersxocme (1) pasno- 


n> co 1 


MepHo cxodumcs 8 Kpyee |z—2|<.R, R>«xs. Toz0a oxa pasxnomepno 
CXOOUMCA BHYMpPU HeEKOMOPpOI OOAAcmU G, OOAADAWWeK céeolicms6oM: 
o6n2acms G codepxum yeor |arg [z—(Z+x3V 2)]|<x/4, a maxoce 
ob6nacms G(«, Xo): X > Xo, |V|<e** npu zn6om «, O<a<1/s,u sn60m 
OOCMAMO4LHO OOABUOM Xo. 

Teopema 2. //pu daxHom 3 >>0 moocnto mak nodoOpamd hyn, a 
samem nocredosameAstocms (1), 4mo OyOym BbLiOAKAMSCA YyCAOBUA 
meopemo. 1 u 6 mo we BpemaA OONACMs G He OYydem codepscams OO- 
Aacmb G(8, xX) Ku npu KaAKUX X%) U BO I/s. © 

JloKa3aTesbCTBa TeEOpeM OCHOBAHbI Ha CJefyIOWHX JIEMMaX, 

Jlemma 1. Ecau lim “=s, mo, xakoso 61 nu Ouno 3, ><, npu 

n+ oO n 


Max 9-0 
[L (re*)| >exp[—(a. Ing) r], L(z)=[J[ (1-4). 


Jlemma 2. J/pu Oannom o>0 momcno mak nodoOpamb ia, 


/ Tim 2 =>, umo npu AWO0M <6 OAA HeKOMOpLX Tn} 0O (Tn 3a6u- 


m>+o n 


cam om ©) np MaAbLx ~ OyOem UmMemod 
: 1 
is (rne”!) | = exp |— (0, In a) r| ‘ 
Uro6n foKka3aTb emmy 1, No/OxKHM if 
N co 
ze Ze = eo 

L(z)=]] (1 ~ 3a) I (1 SOR |zj=r, N=[erl, ts. 

ae 1 
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. ote ma 
Tak kak In(1—x)>>— Ax mpu O<x<q<l oe > lipu OOvIb 
IHX 7, TO 
[o9) co Hl ; 
|Ls(z)|> J] (1— SEE) > exp |— Ar? (a +2) [] zat = 6-0”. 
ie N+1 


Tak Kak, Jjauee, 


lease (gp =argz), TO IPH MaJIbIX 9 


| i, (z) | > (sin 2\o|)” = exp [- (~ In ara) r| > exp |— (= In ral) ae >t. 


V3 stux AByX HepaBeHcTB uM Culeqyer emma 1. 


n i 
UroObt JoKasaTb JIeMMy 2, TOJIOXKUM pn = 2” , he, = = Pn; 

Lee oe 

Lae (0 za R< Pn — Una) = in ==: =e hn 

Ouesuguo, lim a =o. Tonowum rz =u, cos 29. IIpu z=rne* umeem 
Nnh>ro TT ; 
< 2 lary 4 Ze 
L@< TT |'—se/F +B). 
Pn—1S <n et 


Bropo MHOXKUTeIb pH Oompumux |z| He MpeBocxo_UT exp [(zo + ¢)| 2] 


(cM., HanmpuMep, (1), crp. 25), a nepBbrii, B CHmy HepaBeHCTBa | org <q 
re 7, 8112 |e ” 
pe in Shek He [IpeBOCXOAUT BLE Ans) iE HIM (TaK 

Mn, 
Yn Una Un 
Kak cae M —- pH Masbix @ OJIH3KO K 2) He MIpeBocxoquT 


exp|— (0, In Ie at a. Orcioya MW BbITeKaeT JIemMa 2. 


Tlepetinem K JOKasaTelbcTBy Teopembl |. He Hapymiaa o6uHocTu pac- 
CyKJeHHH, IpumMeM B Teopeme Z) = 0. Tlonoxum 


CO + j-1 
L 41, 0 (2) = |] (1 = =), Ly, j- (2) = {J (1 = =) = Sz, 
i+1 1 


2 
Gs k=0 


YD (yh) (qy owe Me ol, Ol fa Se 

My, j-1[y (0)] = 3 ely Ci (0), @a(z) = » oT a aR i eed 
0. j=1 J 

OTHOCHTe/IbHO (pyHKUMH W_(z) (yunTEIBaa, uTo {P, (Z)} cxoquTca paBHomep- 


HO B Kpyre |z|<(R, R>>xc) mMoxHo yrBepxKJaTb (cm. (1), crp. 62—64), 
uTO OHM WeuJble, IpHyem 


Jn (Z)|<exp[(ms +e)[z|], |z|>r9(e). (2) 
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(ro OMHO WH TOXe AA n =1,2,...), {Mn (Z)} paBHOMepHO @xoqUTCA B mO6O!t 
-KOHeYHOH OOsacTH, 


aes gt (Aj), CMH hse Dn (3) 
Ne 0, ecu j > pn. 
B custy (3) uMeem . 
4 0 o, (f) edt | 
Pale) =a | = ) 
r 


g 


rye [',—onucprBaemMad B NOMOKMTeEbHOM HallpaBieHuud rpaHuwa yraa 
largt|}<o< < 7/4. Orcioga, YUHTBIBAX (2) WM PaBHOMepHylO CXOJMMOCTb 
{op (Z)} B moO0H orpaHMyeHHol o6slacTH, BBIBOAMM, 4TO: 1) ecau p= «7/4 
(mpu stom na I’, |L(t)|>1), to {Pn(z)} papuHomepwo cxoqutca BHyTpH 
yrsa | arg (5 hoV/2) | Zen) 2) ecH 9 Maso, TO (B cumy onenKku L(t) us 
jemMMbI 1) {P,(z)} paBHOMepHO CXOMUTCA BHyTpH yrsa Ey: |arg(z—a)|<. 
<>-9, te 
ypaBHeHua: 


“a 
See ate In= +s), CTOPOHbI KOTOpOrO lp H Ts WMeroT 


xcos@=F ysing — (4, In— + x0) = 0. (5) 


Haiijem oru6awmyo cemelicrsa mpampix /,. [poguddbepentuposas ‘quan 
sToro (5) No 9%, Nomy4yHM ypaBHeHHe — xsin gy — ycos¢ + o,/p=0, pemaa 
KOTOpoe COBMECTHO C¢ (5), HalijqjeM 


X=, S19 of (Jn = + 22) cose = (21 + 29)In =, 
iM 4 aS 0} 4 +8, 
y=—(aIn— + no)sing + cose = aA 


Pye &g, 5, —>0 mp oO. Uckmounp otcioga ¢ (ipa 9-0 ofHoBpemeHHO 
x, y—>oo), NomyyuM 


x 

y = (9, + 6,) ertes « ex, Oy > 0 mpH x >+ oo. (6) 
‘  CemelicTBO TIpAMBIX I, Oye’ UMeTb ornOaiomyio, cHMMeTpu4Hyto c (6) 
OTHOCHTeJIbHO JeHCTBHTesbHOH ocH. Mbt BUAMM, TO ecmH «<1/s, TO KpH- 
Ban (6) MpH noyxoqamem BbloOope 9, > OyyfeT sexKaTb pH OOMbIIMX xX 
Hall KpHBoH y = e**. SHayHT, OOacTb G paBHoMepHow cxoqumoctTH {Pn(Z)} 
COepKUT OONACTh G(«, Xo). Tem caMbIM Hite 1 yoKa3aHa. 

_ Uro6pr WoKazaTb Teopemy 2, pacCMOTPHM Ay H3 JeMMBI 2 HM MOJIO%KHM 


Dp 
i“ Agate Lp ceed) 

pate) Fone im sa Si Cra (ea 1.29 
j=1 Tp 


Tak Kak ae (f)< IL(! dic ae < e(mot+e)ll, lim Lasi,o(¢) =1, To 
1 


BHYTPpH ykKasaHHoro BbIe yria Ey, paBHOMepHO 
i —zt 
lim Pp (z) = P(z) = x5 \ Sp at. (7) 


L(@ 
Tp 


4 ae ft 
Ilyctb h(~)—MHyMKaTpuca dyHKUMH IO: h(¢) cae ra Tres) 


B CHuJIly H3BeCTHBIX TeOpeM, ONMpaxach Ha Mpef{cTaBJIeHHe (7), MOXKHO yTBep- 
o ‘ 
oKaTb, uro P(z) aBasetca peryapHol B yrue Ey, OrpaHHYeHHOM IPAMBI- 


MH xcos@--ysing—A(+¢)=90, mpnyem Ha KakK]OW U3 STHX IPAMbIX y | 


1 
P(z) umerrcea ocoObe ToukH. CorsiacHo lemme 2 HMeeM h( 9) > % InZ, 


Sg<. 6. GHAYMT, B yrae E%,, orpawwueHHoM TIpsMbIMH 
ee: 1 
xcosp-F ysine — a In = = 0, (8) 


P(z) umeer ocoOble TOUKH (Tak Kak mpaMble (8) yAaseHbI OT Hayasa Mp 
_ MaJbIX © CKOJIb yroqHO JaseKo, TO y P(z) HMelwoTCA CKOJb yroqHO JaueKue 

ocoOble TOUKH, OCOObIX ToY¥eK y P(z) GeckoHedHO MHOrO). CemelicrBa TIpxMBbIXx 
(8) umeror orMOaroulve (OHH HaxXO{ATCH Tak %Ke kak H B CJly¥ae IPAMbIX (5)) 


& a 
y = SE (65 + dx) etex. fy, éy—> 0 pH x—~ + CO. (9) 


B o6mactu G,, orpanvyeHHow KpuBbimMu (9) H UpAMOH x = XxX» (x_ s1060e), 
P(z) umeer OeckoHewHO MHOrO OcOoObIX TOueK a+ ib CO CKOJIb yroqHO OOuIb- 


mumu a vu |b|. OOnactb G, pH NoAxofAulem BbIOOpe og<_o COJepXKUTCA B 


oosnactu G(B, Xo): x > xX, |y|<e, B>>1/s. CaeqopatembHo, oOnacTb G 
paBHOoMepHoli cxoqumoctu {P,(z)} He MOxKeT cojepxaTb G(8, xo) HH pH 
KaKOM X, (MocKouIbKy B G(f, X)) y P(z) ecTb ocoOble TOUKH). OTHM Teopema 
Jloka3ana. 

BosHukaeT BOMpoc: Mp KaKHX JOMOJIHHTeIbHBIX YCJIOBHAX OOsaCTb G 


cOjlep2xKUT Nosynmockoctb Re(z)>>a. W3 mpeqpiqymjero HeTpyHO BBbIBeCTH | 


‘CJIeyIONee Zak JIOUeHHE. 

Teopema 3. ua mozo umobu u3z cxodumocmu (1) 6 Kpyee 
Z—2/<.R, R>xo, bbimekana Bcezeda cxOdUMOCcCmMs 6B HeKOMOpoii 
nosynsockocmu Re(z)>>a, HeoOxodumoO uU Oocmamo4uno, 4mobo unoU- 


Kampuca h(¢) pyxryuu LO Ola npu mMaAnx oF 0 oz panusennoit: 
h(2) <M (ecau lim =~ =o, mo h(g) = —ss|sing|<0). 
Vurepecuo BbIACHHTb, JIA KaKHX Ap, byHKuNA A(¢~) orpaHuyena. 
Mockosckui 9HeprerHueckH WHCTHTYT Tlocrynusio 
um. ‘B, M. Monorosa 26 XII 1955 
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rs MATEMATHKA 


Yneu-Koppecnonfest AH CCCP A. HW. MAJIBLIIEB 


O MPEACTABJIEHHAX MOJEJIEM . . 


SHaUHTeIbHaA YaCTh alreOpavyecKHX JIOKAJIbHbIX TeOPeM MOXET ObITD BBI- 
BeyeHa 3 cileqyiomeHhH OCHOBHOH TOKANBHOH TeopeMyE: Osa 
coemecmHocmu becKoneuHoll cucmembl @opmYyA Y3KO20 UucuucAeHUA NPeOuKamMo., 
Oonyckaroujeeo omHoWeHue MmorH#COeCMbA LL NPOUSBONBHOE MHO oKECMGO CUMBOAOEB 
OAA UHOUBUOYANbHOIX OOveKMOB u NpedUuKamMosB, HeoOxodUMO uU Oocmamouno, 
4umoOel OblAa CcOBMeCInHAa KA ICOAA KOHeLHAA nNodcucmema OaHHoll cucmemot. 

B sto bopme OKasbHasA TeopeMa Oblia MoOyyeHa MuHoro (1) B 1941 r. upH 
MOMOMH pesyJIbTaTOB padotTut (7). Tam 2xxe 9Ta .TeopeMa Oblia IpHMeHeHa K pelle- 
HHIO H€KOTOPBIX B TO BP€MA OTKPbITLIX BOMpOCcoB TeopHu rpynnm. PesyabTaTbi 
STH 11032Ke BOLI B OO30p (°) H MoHOrpaduto (4), rye yKa3aHo U MpoHcxox*yeHHe 
ux. ‘TeM 2Ke MeTOJOM NOIb30Basucb aBTop (°) u A. A. Bunorpayos (°) B Teopun 
ynopaAyoueHHbIx rpymm. OqHako 3ametKa (*) ocTamacb MaJsION3BeCTHOH, H He- 
CKOJIbKO JI€T Ha3aj{ BOSMOXKHOCTb IIPHMCHEHHA JIOKaJIbHbIX TEOPeM MaTeMaTHYE- 
CKOH JIOTHKH K asireOpe Oblia NepeOTKpbiTa pxOM aBTopos (”), a IpHioKeHnA 
K TEOPHH yYNOpAZOUeHHHIX pylill H OCHOBHAA JIOKaJIbHad TeopeMa (HO He JIOKaJIb- 
Hble TEOPeMbI O rpymnax pa3speluMoro TuMa u3 (*)) ObINIH MepeOTKPbITH! COBCeM 
HegqaBHo 5B. Heltimanom (7) u A. PoOuHconom (°). 

Jia OKa3aTeIbCTBa KOHKPeTHBIX JIOKAaJIbHbIX TEOPeM MPHXOAUTCA OOLIGHO 
IIpOBOAHTb BCMOMOraTesbHbIe TocTpoenua. Llembro HacTOAMeH 3aMeTKH ABIAeTCA 
yKa3aTb HECKOJIbKO BHJOB JIOKaJIbHbIX TEOPeM, KOHKPeTHbI€ IPHMCHEHHA KOTO- 
PbIX He TpeOy1oT STHX BCHOMOFaTeJIbHbIX MOcTpoeHHH. B KayecTBe NpHMepa yKa- 
3aHa OfHa HOBad TeopeMa OO yiopsAOUeHHbIX rpynmax. 

Ilyctb Ha HeKOTOpoM MHoxectTBe A onpejeyieHb! mpequKaTbl Oj, Og,..., 
WM WycTb Kaxomy W3 HHX O;(x,,...,Xy;) MOCTaBseHa B COOTBETCTBHE oMpe- 
qenenHaa dopmysa W;(x1,...,Xy,) y3KOro McuNCIeHHA, CBOOOAHbIMH Tepe- 
MeHHBIMH KOTOPOH ABAAIOTCA X1,...,Xy,, a UpeAHKaTHbIe CHMBOJIbI O6O3HA- 
yeHb! vepes R,,R,,... Ilyctb Ha HekOTOpoM MuHoxecTBe B onpesemenbt 
mpequkatnt R,, Rz,... H WycTb 3aqaHo oTOOpaxenve x—> x? mHOoxecTBa A 
Ha B. Mbt cKaxKeM, uTO o eCTh MpeAcTaBseHue Mogenu A B Mogenu B 


mama O;-> %;, ecam (x1) -. 2 (%v,) [Or(%1,.. , 40j) = Wr a - « «> Xs, )] (x € A). 


Tun mpefcrapieHua cCuTaeM 3afaHHbIM, a MOfelb B u oroOpaxenue s 
HCKOMBIMH. 

Teopema 1. Ecau xancdaa KonerHat nodOmoders PuKcuposanHou 
modenu A Oonyckaem npedcmasrenue npu nomomu nodmodenu HeKo- 
mopoit modeAu OanHoe2o apugmemuLteckoz2o 8 WupoKOM CMbICAe KAACCA 
(mepmuxnonoeuw cm. ()), mo u modern A Oonyckaem npedcmasrenue 
6 IMOM KAaCCE. 

B KauecTBe IpHMepa Ha IIpHMeHeHHe TeopeMbl | MOMKHO ykasaTb Teope- 
My 00 H30Mop(HOH Mpe_cTaBuMocTH TpyNlbl MaTpHuaMH aHHoro opsAsKa, 
BCe TIOJrpynnbl C KOHeYHBIM YHCIOM OOpasyIOWIMX KOTOpOH UpecTaBHMbl 
MaTpHiiama 9Toro mopsyKa. JjoKasaTembcTBo TeopembI | HeMOCpe{CTBeHHO 
BbITeKAeT H3 OCHOBHOLM JOKaJIbHOM TeOPeMBI. 

PaccmorpeHHble lpecTaBJIeHHA MOXKHO Ha3BaTb Ip AMBIMH, TaK KaK B 
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HUX 3JIEMCHTbI MpeCTaBJIAIOTCA 9JIeMeHTAMH. MoxHO MOCTpOHTb MpeycTaBue- 
HUA, B KOTOPHIX 9JIEMeHTLI MpeACTaBJIAIOTCA, MpeuKaTaMu. 

Ilyctb cHopa <A; O,, O,...> — HeKkoTopad Mofemb. Karkqomy Ss1eMeHTY 
a€A cTaBHM B COOTBeTCTBHe TpequKaTHbIM CHMBOJ Ra (X1,..., Xp) HW Kaxk- 


WOMy Upegukaty O; (X1,--+)X,,) CcTaBHM B  COOTBeTCTBHe (opMyJly 


QR settetay oy Rx, .) y3KOroO MCUHCJICHHA, He COfep2xKalllyio CBOOOJHBIX te 
HbIX, IPeMKaTHbIMH CHMBOJIAaMH KOTOPOH ABJAIOTCH Raia re. W ' MO%KeT 
ObITh HeKoTopble Apyrue. Mbt cKaxkeM, UYTO COOTBETCTBHE a—> Rg ectb 1pe- 
WuKaTHoe MpegctaBseHue mogenn A B Mogemu <B; Ra,, Rasosy 
tuna O;>%;, ecm BB dopmyaa YW; (Ra... Ray.) UCTHHHA TOra H TOJIb- 


KO Tora, Korjja B Mogemu A ucTHHHO oTHOMeHHe O; (d,,..., M,). JlerKo 


BUJeTh, UTO H3 OCHOBHOM MOKabHOM TeOpeMbI CuleqyeT Teopema 2. 

Teopema 2. Ecau kancdan Kone1Had nodmoders OanHoit modern 
A donyckaem npedukamuoe npedcmasrenue O;>U; 6 Hexomopoi mo- 
denn gbukcuposaKHo2o apuopmemu4ecKkozo 6 WUpOoKOM cMbICAe KAACCA, 
mo u cama modeas A Oonyckaem npedcmasrenue O;—>%U; @ HeKomo- 
pol modeAu mozo He KAACCA. 

IIpumepom Ha 9Ty TeOopeMy MOxKeT CJIYKUTb TeopemMa CroHa oO mpeycta- 
BUMOCTH OeCKOHeuHBIX aureOp Byaa. Ilpequxats: Ra B aHHOM cJly4ae 
ceyeT B3ATb ‘OJHOMECTHBIMH, a OTHOMeHHAM A=b+c u a=O' B anreope 
Byas A nocraBuTb B cooTBeTcTBHe (dopmywbI (x) [Ra (x)= Ro (x) V Re (x)] 
uw (x) [Ra (x)= Ro(x)]. Tipenctapnenua HyKHO UCKaTb B Kslacce, ompeye- 
jIAeMOM (bopMyslIamu : 


(qx) [(Re (x) & Ro (x)) V (Ra (x) & Ro (x))] (a 0). 


B kayecTBe Broporo TpwMepa pacCMOTpHM TaK Ha3bIBaeMble aJIreOpbr 
oTHomeHHu (relational algebras). Tapcxui (#4) noKasam, yro Ksacc mpez- 
CTaBHMbIX aJIreOp OTHOWICHHH MOxKeT ObITbh OMpefesIeH HeEKOTOPOH CHCTeMOM 
TOKecTB, a MOTOMY OOsaqaeT HM JOKaJIbHbIM CBOHCTBOM. QTO JOKaJIbHOe 
CBOHCTBO HeNOCpeCTBeEHHO BbITeKaeT H U3 Teopemb! 2. IIpeguKaTbt Ra Te- 
lepb Gepem OuHapHble u cooTHomenuam a=b', a=bY, a=b+c¢,a=b-c 
B aureOpe OTHOWeHHH A cTaBHM B COOTBeTCTBHe (OpMy JBI 


(x) (y) [Ra (x, y) = Ro(x,y)], 

(x) (y) [Ra (x, y) = Ro (y, x)I, 

(x) (y) [Ra (x, y) = Ra (x, ¥) VV Re (x, y)I, 

(x) (y) [Ra (x, y) = (qz) [Ro (x, 2) & Re (Z, y)I- 


AnaslorH4HbiM 06pa30m Teopema 2 MoxeT ObITb IIpHMeHeHa K BbIBOJy J0- 
KaJIbHOrO CBOMCTBa JIA MpeCTaBHMbIX IPOeCKTHBHBIX avsre6p SBeperta u 
Yaama (1) m BooOie Wa BCeX MpequKaTHBIX auredp. 

SHaUHTeIbHbIi WHTepec B asreOpe MpeCTaBIAIOT OKaJIbHbIe TeOpeMbt,. 
KacaroulMecA pacnOOKeHHA NOArpynn, UAeasoB W ApyruxX CHCTeM JJIeEMCHTOB. 
Jlui BbIBOa TaKMX TeopeM HM TIpPAMbIe, HH MpequKaTHEIe MpeycTraBleHHsA 
HENOCpeACTBEHHO He Mpwrogupt. Ilosromy wesmecooOpasHo BBecTH elle OHH 
THI MWpeycraBuenui. 

Ilycrb Ha mMoyemu <A; O,,O,,...> HYXHO BBIJeUTb HEKOTOPBIe KJIaCCbE 
QJIEMEHTOB Pj, Po,..., OONAaloukWwe WSBECTHbIMU CBOLCTBaMM. Dru cBolicTBa 
pasoObeM Ha Ba kKslacca. K neppomy Kulaccy S, orHecem Te cBolicTBa, KO- 
TOpbIe BbIPAKaloT OTHOMWCHHA KMACCOB Py, Po,... M@KAy coOol u KoOTOpHIe 
MbI OyJeM TipeAnouaraTh 3anvcblIBaeMBIMH B Y3KOM HCYHCJIeHHM C OCHOBHBIMU 
HHAMBUAYAJIbHIMM OObEKTAMH pj, P2,... HampwMep, K sToMy kKJlaccy mpH- 
Hafle%KaT CBOHCTBA ObITh yMOpA,OYeHHOH cHcTemoli, pemeTKoi u T. n. Ko 
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BTOpOMy Kslaccy S, oTHeceM cBOlicTBa, CBA3bIBAIONMe Di c alemMeHtamu A. 
Mx Mb [peqnonoxXUM 3anvcbiBaeMbIMH B BHye dopmya, KBaHTOpbl KOTOPbIX 
WacTbIO OTHOCATCA K jy, Pg,..-, A YACTbIO K 9vIeMeHTaM A, Mpnuem Bhlpa- 
*KeHHe Q@€p paccMaTpHBaeM Kak MpequKaT €(a, p). Byjem cuutath, uo 
NOCTPOHTb MOfeb Aa S,&S, Haq A 3HaUNT HalitH yONOmHHTebHOe MHO- 
xKeCTBO P= {p,, po,...} M ONpeyemuTb (a, p),u npequKatl uz S, & S_ Tak, 
uToObl BCe Mpeqowenua us S, u Sy crasM ucTHHHEIMM. AcHo, uTo Ws 
TakOH OOMeH sajauH JOKaJIbHad Teopema MecTa He HMeeT, OgHako “Meet 
MecTO Oovlee CNellHasbHaA Teopema 3. 

Teopema 3. /lycme éce bopasenus uz S, ykasannoit cmeumannolt 
cucmembt S,&S, ne umMelom KeAaNMOpO’ CYUWsecmBOoeAHU, OMHOCAUUXCA 
K IAeMEHMAM HPuxcuposaxHol modenu A. Tozda, ecau KascOaa KoHe4L- 
Hast cucmema aAemenmosb uz A codeprxcumca 6 nodmodenu A, CA, 
ob Aadawei KHadmodeAriO OANA S,&S, mo HadmoderAbw O6naAdaeM iu 
Moderns A. 

Jl1a OKasaTeJIbCTBa BBOUM OeCKOHeUHy!O CUCTeMy OJHOMeCTHBIX Mpeju- 
KaToB Ra(p) (a@€ A) u B Npexnoxwennax cuctempl S, 3aMeHsHem BCIOY BbIpa- 
*KeHHA €(a,p) yepes Ra(p). Tlocne storo no cnoco6y us (2) npHBo,_um 
mpeqowkenuaA S, K HOPpMaJIbHOMY BUHAY, B KOTOPOM KBaHTOpbl BCeOOUIHOCTH 
TIp€QUIeCTBYIOT KBaHTOpaM CyllecTBOBaHHA. Tak Kak Cpe KBaHTOpPOB CyllecT- 
BOBaHHA He OblIO OTHOCAMIMXCA Kk 9JIeMeHTaM MOjemH A, TO UX He OyjeT 
-H B peqviowKeHHAX HOPMaJbHOH (bopmpl. Hakonen, B MocmeqHHx Mpegvio- 
2KeHHAX BbIOPaCbIBAaeM KBAHTOPbl BCeOOMIHOCTH, OTHOCHAIIMeCA K 3JIeEMeHTaM 
A, a BM€CTO MOABHBIUHXCA CBOGOJHBIX MepeMeHHBIX NMOACTAaBsIAeM BO BCEBOS- 
MOXKHBIX KOMOHHAUMAX 9vIeMeHTHI H3 A. B pesyabtTate cuctema S,& S, 3a- 
MeHHTCAH SKBHBaJICHTHOH CHCTeEMOM OObIKHOBCHHBIX pesoxwKeHHH y3Kkoro 
MCYMCJICHHA, JIA KOTOPOH JOKaJIbHaA TeopeMa BepHa. 

B kKauecTBe IpuMepa IIpHBe eM JOKaJIbHble TeopeMbI 3 (1), CoOrmacHO KOTOPbIM 
rpynna G HMeeT HOPMaJIbHY!IO pa3peluHMy10 (COOTBeETCTBEHHO LWeHTpaJIbHyto) 
cHCTeMy NlOArpynn, eculH Takylo CHCTeMy HMeeT Karan No_rpynna rpynupl G, 
oOagaiomlad KOHeYHOH CHcTeMoH oOOpa3syromux. J[pyrHM MpHMepoM MoOxKeT 
CJIY2KHTb Teopema: 4. 

Teopema 4. Beakasa uacmu4no ynopAOOUeHHaA AOKANbHO HUALNOMeNHMHAA 
epynna 6e3 KpyueHua OOAAOaeM YeNMpaAbHoll cucmemotl, cocmosujett U3 evInNYyK- 
AbLX HOPMAAHOIX Oenaumenett. 

Jina rpyttl c KOHeEUHBIM 4HCIOM OOpasyIONIHX 3Ta TeopeMa cCOjepKUTCA 
B (5), a pacnpoctpaHeHve Ha COMM ciyual laeT Teopema 3. 

OrmetuM, 4uTo cHucTema S; & S2 ecTb NO cyulecTBy CHCTeMa M3 paciIMpeHHoro 
HCUMCJICHHA MpeAuKaTOB, TaK KaK B HeM MOryT BCTpevaTLCA NpeAUKaTb! Mpeu- 
KaTOB MH KBaHTOPbl, OTHOCAMIMeCA K TipesquKaTaM. YkKa3aHHbIlt IpHeM CBORUT ee 
K G6eCKOHeYHOH cHcTeMe IIpeAowKeHHA y3koro HCUuMCIeHHA Hal MpoMexkyTOU- 
HbIM MHO?KECTBOM «OObIUHbIX» IpequKaToB. JloKasbHand TeopeMa JI~ TIpeqsomKe- 
Hui 2- crymeHu Apyroro Bua Oblia yKa3aHa XeHKHHBIM (7). 


VipanoscKknit rocyapcTBesHbli Nocrynuso 
feqarorHuecKHi HHCTHTYT 3 I 1956 
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Jloxnaqgn Akayemun nayr CCCP 
1956: Tom 108, Ne 1 


THAPOMEXAHHKA 


A. T. AMEJIMH u M. H. BEJIAKOB 


# 


K BOMPOCY OB OCADQKJEHHH KAMNEJIb H3 MOTOKA 


(IIpedcmasazeno akademuxom C. H. Boasdkosuuem 14 V 1955) 


OcaxkJleHHe B3BeLICHHbIX Kaleb H3 MOTOKa Ha OOTeKaeMbIX MpeqMeTax 
(HallpHMep Ha IHJIHHApe) XapakTepusyeTcaA KOsHUHeHTOM 3aXxBaTa ¢: 


M 
sta? Nust ’ (1) 


rye M—kosmuectBo oceBuIHx Kaleb JaHHoro Auametpa; N — KoummuectBo 
KalleJIb JaHHOrO JiMaMeTpa B efHHHIe OObeMa TIOTOKa; VY —CKOPOCTb MOTOKAa 
Baw OT lpefMeta; s — MujeseBoe ce- 
yeHHe [pefMeta, T. e. Nwomlayb mpo- 
€KUHH WpeqMeta 10 OcH NOTOKa; t — Bpe- 
Ma. ’ 

,  IIpeqmectsytomumMu  wucceqoBaTems- 
MH, HCXOJA 3 oOOWerO ypaBHeHHsA 
JBHXKeHHA JieTAUeH  YacTHIUbl, ObIO 
MOKa3aHO, 4TO TIpH OcaKJeHHH uYaCTHLL 
3a cueT CHJI HHeEpHH onpeseuAromluM 
KpHTepHeM 9TOTO mMmpollecca sABJIAeTCA 


KputepHi Croxca St 
Puc. 1. Cxema jJBHxKeHHA NOTOKa HU 
A KaliH y oOTeKaemoro wWHanHapa. 1 — 
‘Ch evd 9 @paeKkTOpHa_ moToKa; 2— TpaeKTOpus 
L (2) : 
STD Kalli 


rye p —NJIOTHOCTb Kalu; d@ — MaMeTp Kalu; p — BA3KOCTb NOTOKa; D — 
WuaMeTp WHsIMHApa. : 

HajlexHOou MaTeMaTHY¥eCcKOM 3aBHCHMOCTH KoapPHUMeHTa 3aXBaTa ¢ OT KPH- 
Tepua Crokca St He ycTaHopmeHo. Mmeromneca ganupie (1°) 3HauHTeJIbHO 
pa3muuarorca MexKy coOoH, OcoOeHHO 10 XapakTepy 3aBHCHMOCTH « OT St mpH 
HH3KUX 3HayeHHAX ¢. I]pu STOM MOUTH BCe ABTOPbI, HCXOAA H3 TeOpeTHyeCKHX 
IpefcTaBleHuli, IpHXOAAT K BbIBOAY O HaJIMYMH KPHTHYeECKOFO 3HAYeHUA Js 
Kputepua Croxca Stxp IPH KOTOpOM © = OQ; AIA WHIMHApa, Hampumep, Styp= 
= 1,13 (*%). 

MexaHu3M OcaxKJeHHA B3BEWICHHBIX UaCTHIL H3 NOTOKAa Ha Nepesuet ((ppouTo- 
BOH) H 3aqHei (KOPMOBOH) cTOopoHax lipej{MeTa He ofMHaKoB. Ha nepefuelt cTo- 
PpoHe MmpegqMeTa 3TOT MexaHH3M MOXKHO MpefCTaBHTb B TaKOM Bue. IloroK, 
HMeIOWMH CKOPOCTb ABH2KeHHA v (CM. pc. 1), Mp BCTpeye c MpensATCTBHeM Me- 
HAeT Halpapsenve HM OOTeKaeT mpegmer. [Ip sTOM 3a CueT CHJIbI MHEPWMH YacTHua 
IIPOXOJUT HEKOTOPY!0 TOMMY BASKOTO NOTOKa J; MOSTOMY TpaeKTOPHA ABHKeHH A 
B3BeINCHHOM YaCTHIUbI pacXOAHTcA Cc TpaeKTOpHeH NOTOKAa, HW eC TpaeKTOpHA 
YaCTHIUbI MepeceKaeT OOTeKaeMbIIi MpefMeT, TO YaCTHIa OCawKaeTcA Ha HEM. 

OGmee AudcepeHvambHoe ypaBHeHve J[BH2KeHHA B3BeLeHHOM YacTHILbl . 
y oOTeKaemoro IpeMeTa CIOXKHO, TAK Kak XapakTep ABHKEHHA MOTOKA y MOBepX- 
HOCTH OOTeKaemoro mpefsMeTa HefocTaTouHO u3yyeH. [ostomy peileHve sToro 
ypaBHeHua, ucxoqa U3 Lene NocTaBeHHOM 3aa4uH, CBA3aHO C OONbIMMH TPyA- 
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HocTamMH. PallvoHnasibHbIi BbIXO H3 MOJOXKeCHUA COCTOMT B NPOBeACHUM SKCHEPH- 
MeHTa HM OOpaGoTKe OMbITHbIX JaHHbIX Ha OCHOBe TeOpHH noqoous. : 

[lo anayioruu c mpoueccamu Tenmonepesau u Audpysuv sHavwenve Kosppu- 
IIMeHTa 3aXBaTa ¢ JIA MepesqHeH CTOPOHbI NpeMeTa MOXKHO BbIPasHTb yPaBHe— 


HueM | 
= <ilowr (3) | 
4 
re mH n— Kos@iuHeHTbl, 3aBvcalMe OT KpuTepHA PeliHompyca Re. 
IIpu gocturnyTom GovlbioM sHayeHHH KpHTepua Pehnombyca y 3aHeH 
CTOPOHbI O6pa3syl0TCA BHXPH, KOTOPbIMHM YBJIeKaIOTCH BSBELWCHHBI€ YaCTHUDI | 
a 3aTeM YAaCTHUbI NO pelcTBHeM WeHTPpOOe*KHON CHJIbI OCa%KaloTcs Ha 3ay— 
Heil cropoHe mpeqmera. HM B sToM cayyae KpuTepuit Croxca Oyler ompeye- 
JIAIOWUM (7), HW, CeJOBAaTeIbHO, KOSPPUUMEHT 3aXBaTa TAKXKE MOXKHO BbIPASHTb 
ypaBHeHHem (3). 
Ha puc. 2 mpupeyenbl aHHble NpeWecTBYIOMIMX aBTOPOB B KOOPAMHATAX | 
lgSt—lg c. U3 pucynka BuqHO, UTO B OOMACTH HH3KHX 3HAaveHHA KpuTepHsA 
Crokca 3aBucuMocTb lge oT lg St npHoOmH- 
2%KaeTCA K IPAMOJIHHEHHOM, a STO yKa3bI- 
BaeT Ha TO, 4TO B 3TOM OONacTH KOad- 
(pHUMeHTHI m Mn B ypaBHeHHH (3) H3Me-— 
HAIOTCA HesHauuTesbHO. I]pH 9TOM C_ 
yMeHbIueHHeM St COOTBETCTBEHHO YMeHb- 
waeTca ¢, 4TOMbKO pH St=—O0 e=0. Takum © 
o6pa30M, Ha MpakTHKe KPHTHY¥eCKOe 3Ha- 
yeHHe KputTepuHa Crokca He HaOwlojaerca. 

Jia mpopepkH ypaBHeHHa (3) Opin 
TIPOBeeHbI ONLITHI B JlaOopaTOpHOH ycrTa- 
HOBKe, COCTOAIIeH U3 adpoquHaMHyecKOHn 
TpyOnr 40x40 cm Hu JuMHOH 350 cM, 
B Hayame KOTOpOM cbopcyHkKoH pacmbi- 
JiseTCA TpaHctopMaTopHoe Mmacwio. CKo- 
pocTh BO3lyxa B aspoqHHaMHyeckon 
Tpy6e H3MepsAacb AHEMOMeTPOM HU H3Me- 
HaAacb oT | fo 16 M/cex. J[ucnepcHocTh 
\ a3spo30JIA, owyyaemoro pH MoMomuM 

Soba (popcyHKH, OMpeseiAiach -OTOOPOM mpo6sl 
Puc. 2. Ocaxknenve Kanenb Ha numuny- @9PO30JI B -adspokMHaMMYeCKOH TpyOe 
pe mo wlMTepaTypHbM JanHbm: J—no pH WOMOMM soByuwKH (8). Kansan 
(}); 2 —mo (°); d —no (°); 4—no (4) pas6uBanucb Ha rpynnbl CO cpeqHuM Jua- 
Metpom 2,5; 7,5;..15;. 30 m 60 Bp. 
IIpeqMetamu cJly2KHAM IMIMHApbl, WuCKu, MuacTHHKu. Konwuecrso Bemectsa, 
OCaMBINerOcH Ha NOBEPXHOCTH STHX NpeAMeToB, ONpeseiANOCb NyTeM Henocpej- 
CTBeEHHOrO NoycyeTa yNca OCaMBIUHXCA Kaleb Ha e€AMHMMyY MOBepXHOcTH 
mipeyMeTa MW NpsMbIM H3MepeHHeM pa3sMepa STHX Kaleb. I]pH 3TOM TakHe ompe- 
AeNeCHHA MPOW3BOAMINCb Ha BCeH MOBepXHOCTH MepesHeH UM 3aqHeH cTOpOH o6- 
TeKaeMoro TpeyMerta. 

HenlocpegcTBenublli MoycueT Kaleb Ha MOBEPXHOCTH cBAs8aH Cc O6dmbUIMMH 
TPYAHOCTAMM, HO IPH STOM OOecteyMBaeTCA NOMyYeHHE HaexKHIX aHHbIX pH 
HM3KOM KOHICHTPallHl a9po30/IA WH HH3KOM 3HaveHHH KoOsdpHUMeHTa 3axBaTa «. 
OTH YCOBHA HavGonee YacTO BCTpeyaloTCA Ha MpakTUKe, a OnyONMKOBaAHHBIC 
JAHHBIC CHJIbHO PacXOZATCA pH HH3KHX 3HAUCHHAX e. ; 

CiefyeT TakxKe OTMETHTb, UTO yKa3aHHaA MeTOLMKa NO3BOAeT YCTaHOBUTb 
KOJIMYCCTBO OCAMBILNETOCA BEMLECTBAa OTCIbHO Ha MepesHel HM 3ayHeH cTOpoHax 
mpeqMeta, a TaKKe YCTaHOBUTb pacnipeylemeHve 4wacTHI, NO Bceli MOBepxHocTH 
npeyMera. 

Ha pvc. 3 mpupeyena saBvcuMocTb KosppuuNeHTa 3axBaTa OT KpuTepHs 
Croxca St, ycTraHoOBJeHHad Ha OCHOBAHHM pe3yYAbTATOB OMbITOB HO OCaxKTeHHI0 
KalleJIb Ha WMJIMHApax WHamertpom | 4 2,5cm. M3 puc. 3 BUAHO, 4TO Aa Mepequeni 
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(PpoHToBoli) cTOpoHbI UHAIHHApa yKa3aHHaA 3aBHCHMOCTb BbIparkaeTca B KOOp- 
| AuHatTax |g St—lg¢ nekoropoii kpusoli, uro yKa3bIBaeT Ha 3aBHCUMocTh Koappu- 
 WHEHTOB m Hf B ypaBHeHHH (3) oT KpH- 
Tepa Crokca. OqHako B mpeyenax H3- 
MeHeHHA St oT 0,6 fo 10 (aro oxBarTpI- 
BaeT YCJIOBHA, CYIIECTBYIONINe MpH ma- 
ACHHH AOR MeBbIX Kanedb (*) H OOpabor- 
Ke pacTeHHii AOXHMHKaTaMu (°)) yKa- 
3aHHadA 3aBHCHMOCTb OpHOmMxKaercaA K 
NIPAMOJIHHeEHHOK (puc. 3, NyHKTHpHas 
npsmas). B stom cryyae KosdibHUHeHTHI 
B ypaBHeHHH (3) HMeHOT 3HaveHHA 


m= 1-10 * en= 35. 


J\na sane (KopMosoli) cropoubi 
WHIHHIpa saBucumocts lge oT lgSt 
B Mpeyelax TOUHOCTH MpoOBeeHHbIX 
ONbITOB BbIpaxKaeTcA MpAMOJMHeEHHOH 
_ 3ABHCHMOCTbWO, Ip 3TOMm = 2,66-10°4, 

n = 0,54. 

B Touke NepeceyeHua KpHBOH H mps- 
MoH, T.e. npH St = 2,9 (puc. 3), Ha ne- 
pequeH H 3aqHeH cTopoHax UWHIMHApa 
Ocak aeTCA OJMHAKOBOE KOJIMYCCTBO Ka- 
nelb. IIpH yBemH4eHHH HW yMeHbIUeHHH 
St cooTHOWeHHe Mexy KOJMYeCTBOM 
_ Kaleb, OCaKlalolluxca Ha mMepequHel 
M 3aHeH CTOPOHaX WAJIMHApa, CyMlecT- pyc. 3. Ocaxxnenve Karen Ha WuMH Ape. 
BeHHO H3MeHHeTcH. HanpumMep, npuH  / — nepequaa cropoua; 2 —3ayHaa cTOpoHa 
yBenmuyeHun St oT 2,9 yo 7,8 Ha neper- 

‘Heli. CTOpOHe IUMIHHIpa ocaxKaetca BemlectBa B 10 pa3 Oombme, 4eM Ha 
3aqHel CTOPOHe, HW BO CTOJIbKO %Ke€ pa3 yMeCHbIaeTCA KOJIMYECTBO BellecTBa 
NipH yMeHbuuenuH St c 2,9 go 1,29. 


Hayuubli HHCTHTyT oO yoOpeHHaAm Tlocrynusno 
H HHceKTOpyHrucHfam uM. A B. Camolisopa 13 V 1955 
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Jlonnxayu Akagemun nayx CCCP 
1956. Tom 108, Ne 1 


Tl. H. MIbIXTEEB THAPOMEXAHHKA 


TOYHOE PEWEHHE 3AQA4N OTPHIBHOFO OBTEKAHHA 
110 CXEME KMPXTO®A JIS OJHOFO CEMEMCTBA KPHBbIX 


(II pedcmasnrexno axademukom A. H. Hexpacosom 41 1956) 


S3aMKHyTble pelleHHA 3aauH OO OTPbIBHOM OOTeKaHHM 3afaHHoro Mpe- 
HATCTBHA OesrpaHHUHbIM MOTOKOM HeaJIbHOM HeCKHMACMOH XKHAKOCTH MO 
cxeme Kupxroda nouyyeHbI TOJIbKO Quid MwacTHHKH (7 3) uM Kana (? *). B 
HacTosmleH padoTe JaeTcA TOUHOe pellieHHe 3afauH B 3aMKHYTOM topme Isa. 
OJHOrO CeMeHCTBa KPHBbIX, 3aBHCAMerO OT ABYX MapaMeTpoB. 

1. Kpusoh L(m,p) Ha30BeM KpHBy!0, 3a]]aHHy!o ypaBHeHHeM 


: ; 5 
9 wk 2 aoe 
een cos” u ® ae V3 CEE e 2m cos $ dd 


ctep (2 ee 
m as a i 3 
1/ot 1 a Sin pv. V1 Soe ctg? U tg? BO =) cos mre © 29 


m 2m 


fe 9 t+ 1—ctg? niga t 
cos u 2m sin $ dd 


ctg p. ae 
m B nie m ad: ? 
1/97 I! + sin vp V1 — ctg? u tg? ys Fea cos”t2 aod 


(1): 


ea 


rye #— yroul HakJIOHa KacaTesIbHOH K OCH X, H3MeHAIONLULCA B HHTepBawle 
O<7/2—3< mp, upnuem OS p< 2/2m. 
IIpu nepexoye or 9 K nepemenHot 8 no cdbopmyue 
ae 
2 = zy — marc tg (tg pcos 8) (2): 


ypaBHeHusa (1) ynpomjaiorca H NpHHuMarIoT BH] 


sin ®(1 + sin 6)(1 —sin?usin?6)”/2_. i i 
x=—hkh i = ) sin | m arc sin ee 
aa (1 + sin wu sin 0) V 1—sin? p sin? 0 ; 
' (3) 
see sin 6 (4 + sin 6) (4 — sin? u sin? 6)/2 
y=—) \ oe 1 cos | marc cos ea 
(1+ sin v sin 8) V1 — sin? pv sin? 6 


'/oT 


Jl BCeX IeJIBIX u ‘MHOPHX J[pOOHBIX 3HayeHHH m Mpapple yacTu PaBeHCTB. 
(3) MpeqctaBsior co6o asmementapHble wa TaOyIMpOBaHHble (byHKuHH 
Herpyquo Hair Kpupusny Kpusoli L (m, w) 


f [1-+sinu Y/ 1 tg? tg |” 
KH (0) = Bese aNd 2m o-+m n—29 
cos Ss t+V/1—et 2 t 2% — 29 2m 
gels 2m 


Kpupax L(m,p) Bcerqa cuMMeTpHuHa OTHOCHTeMBHO ocH x H IIpOXOUT 
Tepes Havaylo KOOpAMHaT, Kacasdcb B HeM ocH y (puc. la). Tp OC pe ai 
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OHa TpeACTaBIAeT COOOH MOHOTOHHO BospacTaloulyt1o KPHBY10, KacaTeJIbHad 
KOTOPpOH B KOHeYHOH TouKe C, oOpasyeT c OcbIO x yrou, paBHbili x/2— mp. 
[pu »=0 xpusaa L(m,) oOpamaertca B TIPAMYIO, COBMAaalouly!o C OCbIO 
y (puc. 16). Hasopem Kpusyto L(m,p) pH KakoM-s1H60 (PHKCHPOBaHHOM m 
SaHaHHOW, CCIM 3aflaHbl €€ KOHeYHbIE TOUKH Cj (Xp, y~) H Cy(xXc, — Ye) WI 
ecIH 3ayaHa ee [MHA AyrH M OpyMHata ye, TouKH Cj. 

B nepgpom curyyae: 


5 Ne = 
h= By Ko=T(v) Ver So = Te” () Yes (9) 
rye 
t 
"£(1 + #) (1 —sin?'p 72)! D D 
D=|\ _ ee 
qari wit T*te) Dy lah = 
, 1/47 6 /2 | 
sin (1 + sin 8) (4 — sin? uv sin? 6)/2 _. : i i 6 
oF — \ ( ia i ik ; 5 = sin ) sin (m are sin eal ao > (6) 
} u sin) 4—sin usin 0 
'at 9 m/2 if 
sin 6 (1 + sin 6) (1 — sin? u sin? 6 
OS ata eee 
? U. : — sin’ sin? 0, 
Bo BTopom culyyae 
AY 
h=B, Yo=Sola(v), Xe = S071 (1), (7) 


rye 7,(p) = D,:D. Broppie papencraa B tbopmysax (5), (7) aBaIOTCA ypaB- 
HeEHHAMH JIA onpeyeseHua p. 

2. PaccmMoTpHM 3ajauy 06 OTpbIBHOM OOTeKaHHH 3ajlaHHol KpHBoli L (m, p) 
Oe3srpaHHUHbIM MOTOKOM HjleaJIbHOM HeC2KHMae€MOM MKHYKOCTH MO cxeme Kupx- 
roda (puc. 1). IIpumem o6Tekaemyto Ayry 
L(m,p) MW cTpyu 3a WMHUIO TOoKa ») = 0 y 
M OJOKMM B KPHTHYeCKOH Touke O 
@—0, a B TOWKax oTppiBa C, u C, 
© =. OOmacTb KOMIJIeKCHOrO NOTeHIIH- 
ala w=o-+7v) B 9TOM CiyYae npel- 
cTaBsIAeT COOOH MJIOCKOCTh C pa3pe30M 
BOJIb JCHCTBUTEIbHOH Nosryocnu ¢ (puc. 1e). 

Jia peuleHHsA 3ayauH, KaK H3BeCTHO, 
QOcTaTOuHO HalitH aHawuTHyecky10 (pyHK- 
unio x (w) = dz/dw, yoBjJeTBOpsAIOMy!o 
yenopuim y(0)=o%; yx(co) =1/Vo; 
aroxy=0 mpwu b=0, —wWK KH; 
pil=1/Voo TpH b=0, M%C9<%; 


Paco 


a < (arg y) = #(argy) mph Y=0,0K9<%. Tako tbynkunel Oyyer 


_ dz _ i Ve—iVo—%[Vo—itg/uV wt—Vw— o) |” 6 
ora qs Yoo Vw V 9% + i tg Vou Vw—Vw—q) 2 


Tlocse MHTerpHpOBaHHA HaxOjJIM4M 


_ if Ve-iVo—% | 4 
ae Vw ane Vo—Vo—e) | o™ io 


Tlepetiqa B 9TOM paBeHcTBe K Mpefery up Y—>0, 9 = ¢ch? 0) > %, NO- 
JywuM ypaBHenuve crpyit 
She 35 


‘ 
°° ; sh? @,-+ cosushOch0)+sinu 
Xer =A {D, + \ sh’ Oy ch 8) cos | m arc cos —7 4s she 1 ch0,) Scot on ne) 


v) 


—(m — 1) arccos th | at,| , 


(10) 
8 : 
‘ : sh? @, + cos uy sh0)ch®-+ sinw _ 
Yor = r [D: - \ sh 65 ch 6 sin lm arc COS Gh, (eos ek 6 eee 
0 . 
— (m — 1) arccos th 9 Jas.) : 
y Pasjaraa paBencTBo (8) B pag No cTeneHAM 
< 1/Vw u npumenaa dopmys B. B, Tony6exa (°), 


$/ 8) HaxOMM compoTuByieHve pyru L (m, p): 


i 4 eae Pednlie=nligtnees (11) 
V7 ite a 3. YpapHenve KpuHBoh L(1,p) uMeeT Buy 


YY z x = 2[ SS — (cosec p— 1) (1 — sin 6) + 


cosec u— 1 i 14+sinp 4 


& 7 fwerre. 
Nee gs el sin 1+ sinusin® | (19) 
N y = hetg p [cos 8 — (cose » — 1) (5 — 8) + 


cosec up — 4 ; cos pcos 8 | 
| | 54 cos oe diaaue | + siny sin0}° 


4 aN 


: Benuununt D, D,, D. HaxoquM corsacHo dop- 
Puc. 2 MyJiam (6): 


(= 6i 4 i 14—sinu ee. 
D=~Fa* [Kw — EW) + > pea — St arthsing|’, (13) 


¢ 


il 1—sinu < ‘ ‘ 
Di=—+ ne, Un (1 + sin) — sinp], (14) 
1{—sinu /nr/2—yp T : 
D, = ctg » ie sin w ( cos uw =), 


Ha puc. 2 Aaa pasMuHbIX 3HaveHHit » nocrpoeHbi KpuBpie L (1, 2), 
MMeIOUNHe OJMHAKOBy!O JHHy Ayru 2s) = 1. 

PaccMOTpHM Tellepb 3ajauy 06 OTPbIBHOM OOTeKaHuM 3aqaHHoli KpHBOH 
L(1,) OesrpanuuHbim NOTOKOM ujeaIbHO HecxMMaeMoOl 2XHKOCTH NO cxeme 
Kupxroda. Pemenue nocrapnennoli saqau wHaligqem, ecm NONO*KHM B (pop- 
mMywax § 2 m=1. 

Tlocne npeo6pasoBaHHi nomyunM 


La Daa OY, ce CAM Vw cee HSU (15) 
dz Vat Owe Vo,—itgY%sp(Vw—Vw—q) |’ 


* K(u), E(u) —nonnpie smuntuyeckue HHTerpaJibl NepBoro H Broporo posta. 
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. Wo Sin uw V a 
Qe + Pet cle EE (1 + 5 Sie 


Sin V 9, 
n (Ve0sin u—iV w cos p + VG, — w) (Ve + Vw —@,)# % 
sin UL joos uw (4 ag sin 1) V @cosert )] b (16) 
YpaBHenua crpyii ‘ 
Xer = x{D 1 + (1 — sin p) cosec? p [8 cos » — In (ch 8) + cos » sh 85)] + ot 
Mere {Dz + cosec p [(ch 8) — 1) cosec » — (1 — sin) sh 6) + 
im ,. Sh % ++ cos vu ch 8 wv (17) 
} ++ (cosec p — 1) (arc SLD 0,2: cos sh Geer +. |} : 
ConpotuBsenue 
P=)x(1 —sinp) (1 + cosp) *pV%. (17a) 


Ha puc. 3 nocrpoen rpaduk 3aBpucumocreli KospdpuljueHToB CONPOTHBJICHHA 
y,2= P: pVaVe HW C,,=P:pVaS) OT WapaMetpa p, mombsyacp KOTOPBIMH 
NerkO. ONpeeHTb KoadpuUNeHT 
COMPOTHBJICHHA J\JIX mOOOH 3a- 
WanHHow Kpuson L (1, p). 

4, Ilapamerppl m Hu pw MBI 
NOJIOKHIA YAOBJETBOPAIONLUMH 
ycnoBuio ON p< 2/2m, mpu Ko- 
TOpomM xkpHBat L(m,p) ecTb 
MOHOTOHHO Bo3pactatollad. Ecau 
po>n/2m, To KpuBaa L(m, p) 
HMeeT MaKCHMyM B_ TOUKe 
0 = arc cos(ctgpte(z/2m)); mpu 
p =«/2m kpuBaa L (m,) umMeer Pues 3 
KaCaTeJIbHY!0, NapaJJIeJIbHY!0 OCH 
x, B KOHe4YHOHM TouKe C,. B cayuae p > x/2m crpynH mpu p< 2arctg(1/m) 
HMelOT TOUKY MeperHOa, pH pv = 2 arc te (1/m) ACHMNTOTHYeCKH lpHOvH- 
*KalorcA K OCH xX, a pH p >2 arctg(l1/m) NepecekailoTrcad H yXOAT Ha BTO- 
pOH JHCT PHMaHOBOH MOBepXHOCTH. 


| Wucrutyt mexannxu Tlocrynuao . 
Axkaflemun Hayk CCCP 27 XII 1955 
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Jloraage. Akagemun nayrk CCEP 
1956. Tom 108, Ni 1 


TEOPHS VITPYTOCTH 


A. T. BABYKOB 
‘OB OMHOH TPAHHYHOH 3AXAUE TEOPHH PJIYBHHHOrO HACOCA 
(ITpedcmaszeno akademuxom C. A. Xpucmuanosurem 22 XII 1955) 
Sayaya TeOopHH rayOHHHOrO Hacoca * o KomeOaHHAX WITaHTH (ua; (x, t)) u 


TpyObl (uw) (x, ¢)) IpHOmMxKeHHO B JMHeHHOH MOcTaHOBKe CBOAUTCH K CJleqyt0- 
mje. Halirn Henpeppipnoe pemenne ** ypaBHenuit 


d*u; du; . Ou ; 
oie te | orig Sal (1) 

(7H = const >0, O<x<l, j= 1, 2) pa rpaHHuHEx ycnoBusax: 
iw (0, t= ht) |, (0, ty ==0; (2) 


du; (I, t) du, (l, t) 
Pie ye + Pe Bic a= PONE) Alo il = bi, Lom Lowel a), 


u(l, t)—u(,th=A (tbo <t<h); 
wil HD-w(Lpj=B, (ta<t<t,);. 


(3) 


Ou: (L, t) du, (L, t) 
1—,— =P); —-=0 (i<t<#,); (4) 
du; (1, t) du; (1, t) 
er Ba ae ee) (fo<2t <i t, + 7). (5) 


Syech to < ty<itg<its<ito tT; ty, Pe =const >0; f(t) a P(t) — 3aqau- 
Hble MepHoyuyeckve (byHKUHH BpeMeHH MepHoya 7, NpeycTaBHMble pxjamMu 
®ypbe (pbyHkuua P(t) MoxeT ObITb MH NOCTOAHHON). 

PemleHue OJ2KHO YJOBeTBOPATh ycwloBulo: u;(x, t+ T) =u; (x, t); 
KoHcTaHTb! A uv B 3apaHee HeH3BeECTHBI H OMpeyeAIOTCA B Mpowecce peuie- 
HHA 3ayauH H3 YCJIOBHOM HelpepbIBHOCTH HCKOMBIX (PyHKUAK u(x, t) Ha 
rpanune x=/ upp t=t, u t=¢,, cooTBercrBenHo., Tpanuyupie ycnoBHa 
pu x=J/ ganucaHbl Ayia MHTepBasia (t), f9-+ 7), 3a Mpeyenbl KoTOporo 
‘© BOSpacTaHHeM BPeMeHH MepHoyMyecKH MpofosxKaloTca c Mepwogom 7. 

Pemenue mocTaBsIeHHOH 3ayauu cojepxKuTCA B (?). 

B nacrosujel cTaTbe IpvBoAUTcA Jpyrou, Oonee Mpocroh mpuem dop- 
MaJIbHOrO pellleHHA, OCHOBaHHbIi Ha MpHBeeHHH 3ayjayH K UHTerpastbHOMy 
ypaBHenmio MpeproubMa MepBoro poya Aaa pbynKunn ¢, (1, ¢) = du; (1, t)/Ox 
IIpH NOMOWM HHTerpasa, UpeycraBsstouero dyHKunto uw) (/,t) yepes ¢; (1, 2), 


novlyyeHHoro B (2) ***. 


* TIpumeHaAemoro B He@raAHOH MPOMbIIIJIeHHOCTH THIa. 
** DemieHHe paccMaTpHBaeTcA B OOOOMLEHHOM CMbICJe. 
#** B cratbe (2) B dopmyse (8) Aaa v, cuenyeT YHTATb v, = 2y/nw; B (10) cmemyeT 


autaTb 7, =|sind,l|, B (19) BMecto x2() £2 (b) caeayeT anTATh Ys (p) Fe (v). 
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Tlyctb dyHkuna A(t + T)= X(t) Ha (to, t) +7) upHHuMaeT 3HaueHHA: 


Tyo (Egle) 
MO) ={q (te, ty +7). 
Tlom02*xuM a WEE 
ide, ty ee, t) Fu, (x,t) (6) 


HM ompeyzemum PyHKUMH uj; Kak pelleHua ypaBHeHus (1) pw ycuIOBHAX: 


i,(0, t)=f(); (0, t) =0; 
Mb O PY), w@e2 1 —rMPO. (7) 


OuepuqHo, TO 3ayaua (7) aABaAeTCH aieMeHTapHOH. B jambHelimem yJo0- 
Hee BMeCTO MepemMeHHoit ¢ BBeCTH HOBylO TepeMeHHy!0 ) = wf (w — yruioBan 
cKopocTb), a rpaHwuHble 3HaveHuA upH x =/ ynKunh uj; (x, ¥) Hu 2; (x, Y) 
0603HauHTb MpocTo Kak uw;() H sj (Y). ~ 

BseyemM Tak>Ke o0o3HayeHHe 


F (¥) = — [a, (0) — 4, (9)], (8) 


rye (byHKUMA B MpaBol uacTH M3BeCTHa M3 pelleHHuA sagauu (7). Torga qua 
dyHKunt uw; “3 (6) nomysaem 3aqayy (1) c ycnoBuaMH: 


4, (0, 9) =0; 2 (0, 9) =0; (9) 


Uy ()) = Ue +F + A, 
‘ au | (Yor Yi) (Pe = Fs) (10): 
Ba ae 
wy (9) = 42 (9) + F(Y) + B, 
Uy (Yo, s) (11) 
83 (9) = ea), 
21 ()) =e2()) =90 (Yr, 42), (Yas Yo + 2z). (12) 


Kak BUHO W3 STHX COBH, Ha HHTepBaslax (,, ve) H (Ys, Yo + Qn) 
@yHKUHH ¢;() H3BeCTHBI, HMCHHO, paBHbI Hys0. IlostTomy yA pemenna 
3ayayH JOCTAaTOYHO oMmpeeNuTb ¢;()) Ha OCTaMbHBIX YaCTAX MepHoma (Yo, V1) 
H (‘o, Ys). Ecau spectra nepHoquyeckne PyHKUHH C TeM Ke MepHoyom 2a = wT? 


1 (Por 91), O (Yor Ye)» (Ys, Yo + 2z), 
0 (Y15 Vo a 2n), i (®) a f (Yo, bs), 


Xa ($) = 
x (9) = x1 (%) + x2 (¥), TO Ha ocHoBaHHu (10) u (11) MoxHO 3anHcaTD 


HCY) [ta (Y) — to (9)] = x0 (Y) LF) +A] + x2 (Y) LF (Q) +B]. (13) 


Ha wuTeppamax ();, 2) A (23, %o-+- 2m) papencrso (13) tTepser cmpicn 
M JOJDKHO OpITh 3aMeHeHO ycyloBHem (12). B pa6ore (2) dopmMawbHO 6pio: 
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MOyYeHO HHTerpasibHoe MpefcTaBsienHHe TpaHHUHbIX 3HaveHH upH x=—/ 
pyHkunh u;(x, ~), yqoBNeTBopsIoMINX ypaBHeHuio (1) H rpaHuqHomy ycwo- 
BHIO (9), Yepes rpaHHyHoe 3HayeHHe ee MpousBoqHOli ¢;(~) B Buze 


2 


2j(9) = Cy +=) Kid, e2i(9) de, (14) 


0 


rye Cj; — mpon3BoubHaa KOHCTAHTa, a APO HHTerpaia 


ys Sines ee 
Ky (%, *) = Re 2 scos 8,F ° ’ 


rye 
Ve = no? —inwy (i =V—1). 


Buoca 3Hayenne 1; (») u3 (14) 
B (13), Weuad B NOwyyeHHOM Ta- 
KHM O0Opa30M paBeHCTBe, JIA HC- 
KJIOUeHHA ¢,°(Y), cormacHo (10) 
M (11), mogcTaHoBKy ¢(~)= 


= 721 (2) MW UCHONb3yA WusA 


HCKJIOUCHHA HEH3BECTHbIX KOH- 
frauT A, B un C=C,—C, yc- 
‘JIOBHA HelpepbIBHOCTH 


» A= yz (Y) — Ug (Yo) — F (Yo), 


= Ny (Vs) — Ue (2) aH F (2) 


H paBeHCTBO 


Puce. 1 


13 (¥s) = Cy + + ( K (dns'9) (9) de (= 0.12), 


M3 (13) OKOHYaTebHO NOsJyyaeM ypaBHeHHe: 
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2( K(d, oer"(9) de = F*(¥). (15) 


Anpo ypapuenua (15), Kak u B (?), 
BKC. ©) = X1 (9) [Ki (Y, &) — Ki (Yo 9)] + Xe (9) [Aa (Y, 9) — Ky (%2, )], (16) 


a ipaBaxH YacTb 


F (0) = = 04 (®) LF (WF (0) + 2 (8) LEY) — F (2). (17) 


Yi + Ue 


mpuyem B cuuty (12), (16) u (17) Mo_uHTerpatbHoe BbIPaxKeHHe OTIMYHO OT 
HYIA B KBaMpATaX %<KO< or, YP dy KEK, KOH: 
POP, to<b<bs; G<E< os, Po P<, a Mpapad yacTb — Ha 
HHTeEpBasax (Yo, 1) H (Ys, $s). 

_ Takum o6pa3om, JIa onpeyenenua (PyHKUMH ¢,()) Ha HHTepBasax (Yo, Y1) 
H (5, 3), Ha KOTOPBIX OHA HeM3BeECTHA, MOJyyaeM HMHTerpasbHoe ypaBHe- 
uve MpeyrombMa mepBoro poga (15), KOTOpoe MoxeT ObITb pelleHo mpHOsH- 
XKCHHBIMH MeTOJaMH. 
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JlambHefiulee pemeHve 3aqauH — BblyHCMeHHe ©,(%) HW NocTpoeHHe (yHK- 
unt wu; (x, t) oveBH AHO. 

Mpl He OyeM KacaTbCA 37eCb BOMPOCOB CyMeCTBOBaHHA HU eMHCTBeHHO- 
CTH pelleHHA MOJyyeHHOrTO ypaBHeHHaA, OrpaHMUHBUIMCb BbIIJeH3JIOKeHHbIM 
HW TIpHBeeHHeM JIA HJJOCTpalMH OHOrO YHMCJICEHHOrO MpHMepa. 

Ilo u3v10xKeHHOMY MeTO,Yy OblIa BbIUNCIeHa * KpuBad wu; (1, t) WA ycuJo- 
BHii, HMeBIIMX MeCcTO B OfHOM H3 onbiToB A. H. Anonuna ((°), crp. 862). 

Ha puc. | BerancueHHad KpuBaa / ComocTaBJleHa C KPpHBOH 2, 3aHMCTBO- 
BaHHOH u3 (°), MocTpoeHHOH yuma Toro xe cayyan VW. A. Uapupim c corp. 
N10 pe3yiIbTaTaM OOpaOOTKH YNOMAHYTOFO SKCHepHMeHTaJIbHOTO MaTepHawia. 


Tposnenckui HepTanoit Ilocrynuso 
HayuHO-HCcCefOBaTeIbCKHU MHCTHTYT 21 XII 1955 


UHMTHPOBAHHASA JIMTEPATYPA 


1A. T. Ba6 yxos, Mexanuka rayOunHoro Hacoca, J[ucceptanua, Mucr. Mexanuku AH 
CCCP, 1953: .2 A. T. Bba6y Kos, JIAH,) 88, No.4 (1959) Sor el a peer ee 
A. UW. ®petgeu3ou, LU. T. ApyctamosBa, H3s. AH CCCP, OTH, Ne 6 (1949). 


4 ‘ 

Bee BPITHCCHHA MpOHsBoqMAMCch H. A. Musopoit. B pagax IIPHHAMaIHCb BO BHHMa- 

Hue Teppble 4 OTMMUHbIe OT HYA UMeHa; GObINO mpHuato P(t)=const. Yran , mpx6au- 
s 


XKEHHO ONpeWeNAHCb H3 ycCNOBHIt: du, (6,9) /et = du; (2, t2) / Ot =0; v10u; il, ¥i\ Ox me 
— P(t); Ou, G ts) i ox = O. ; 
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Hoxaagn Akagemun nayk CCCP 
1956. Tom 108, Ne 1 


PH3SHKA 


A. HW. AHJIPHEBCKHM u B. A. KYPABJIEB 


PEJIAKCAHHS SOTONMPOBOXHMOCTH JIBYOKUHCH OJIOBA 
(II pedcmasieno axademuxom A. D. Hoge 10 XI 1955) 


KuHeTuka (pOTOMpOBOAAMMOCTH NOJYNPOBOAHUKOB H3ydalacb TaBHbIM OOpa- 
30M Ha MNOJIyYMpOBOAHHKaX, MMeIOWIMX CpaBHHTebHO MaJIyioO HHeEpUMOHHOCTD, 
Bpe€MA peMaKcallHH (OTOMPOBOAMMOCTH KOTOPBIX B OOJIbIHHCTBe Cly4uaeB Ha- 
XOMUTCA B HHTepBase oT 10 * yo 10 * cex: McceqoBanuio KHHeETHKH (poTOMpoBo- 
AMMOCTH TOJIYMPpOBOAHHKOB C BPpeMeHaMH pewlaKcallHH, H3MepAeMbIMH JecaAT- 
KaMH CeKyHA, yAeJIeHO 3HaUHTeJIbHO MeHbIe BHHMaHHA (1,7). UccneqoBaHua 
KHHeETHKH (POTOMPOBOAHMOCTH MOJIYMpOBOAHHKOB C elle OOJIbIIHMH BpeMeHamu 
pelakcaluu, NMopsqKa COTeH H THICAY CEKYH, OTCYTCTBYIOT. 

IlpeqcraBiaeT HHTepec BbIACHHTb, ABJIAIOTCA JIM CTOJIb OOUbIIMe, OTMMGAaI0- 


mvecH Ha HECKOJIBKO NOPpARKOB, Pa3JIHWHA BO BPe€MeHaxX PeJIaKCaWMH TOJIbKO 


KOJIHYECTBEHHBIMH Pa3JIMYHAMH WJIM OHH OOYCJIOBJICHbI HEKOTOPbIMH cyillect- 
BeCHHbIMH H3MCHeCHHAMH MexaHH3Ma (pOTOMpOBOAMMOCTH. 

Mbt ocTaHOBHJIM Halll BbIOOp Ha ABYOKHCH OJIOBa, BPeMA PeaKcalHH oro- 
TIIPOBOAMMOCTH KOTOPOH, MO HallHM H3MepeHHAM, JIA pa3sJIHUHBIX OOpa3soB 
HaXOJHTCA B Mpefemax OT AecATKOB AO THICAY CeKYHA. OOpa3ubl AA uccexo- 
BaHHA H3POTOBJIAHCb MyYTeEM OKHCJICHHA B QICKTPHUeECKOM Mey TOHKHX Cw0eB 
OIOBa, MOJyUeHHbIX HcnapeHHeM B BakyyMe. O0Opa3iibl_ BbIJepKUBaJIHCb 
B Teun MpH Temmepatype 170° or 2 AO HECKOJbKUX ecATKOB Yacos. IIpu sTHx 
YCNOBHAX IIPOHCXOAUT He TOJIbKO OOpaso0BaHHe ABYOKUCH OJIOBa, HO H ee “acTHY- 
Hoe lpeppaileHve H3 aMopduou B KpucTasMueckyro. Mb HaOsiofad Ha Ha- 
WMX OOpa3yax Mpowecc pocTa KPHcTaJJIOB ABYOKUCH OJIOBa B 3aBHCHMOCTH 
OT BpeMeHH TepMuueCcKOli OOpaOoTKH OOpasioB. Ha muKkpodotorpadun puc. | 
(800 x) moKa3aHO paciipeseeHve KPHCTaJOB Ha OLHOM M3 yuacTKoB OOpasia 
Mocsle BbI,epKUBaHHA B Neu B TeyeHHe 4 yac. 

IIpu ocpenmeHuu o6pa3suoB yJIbTpac:pHOJIeTOBbIM CBETOM OHH OOHAPpyKUBAlOT 
S3aMeTHy10 (poTOMpoBoxuMocTb. OTHOWeHHe CTallMoHapHol (poTOMpoBosumMocTH 
K TCMHOBOMi MPOBOAMMOCTH paBHO IIpHMepHo 2—2,5. CnekTpasbHaa 4ycTBH- 
TCJIBHOCTb JI@KUT B JasleKOH ysIbTpadHvoseToBoH OOacTH HW HadMHaeTcaA MpH- 
MepHO (JJIMHHOBOHOBad rpaHutia) c 2894 A. CralMonapHaa (poTOMpOBO_UMOCTh 
TIPOMOPUHOHAaIbHAa KOPHIO KBajpaTHOMy H3 HHTeHCMBHOCTH OcBeleHuA. TemHo- 
Bad MPOBOAMMOCTbh OOpasiloB, H3MepeHHad MO 3HaKy TepMO-9]{C, AbIPOUHas. 

O6pasibl XapaKTepH3YIOTCA OTHOCHTENbHO OOMbINOH HHEPUMOHHOCTHIO (po- 
ToupopogumocrH. Jina JocTwKeHUA CTaNMOHapHOH (poTONpoBosHMocTH pas- 
JIMYHbIe OOPasiibl HEOOXOAUMO OblIO ocBeulaTh oT 10 MuH. Ao 2 yac. IIpoueccsi 
cHaqaHua (oTOMpoBoyMMocTH Toce ocBelleHHA AaTcH 16—20 uac. Beneg- 
CTBHe OOsbUIOM HHeEPUMOHHOCTH (POTOMpPOBOAMMOCTH pecTaBsAeTCH BO3MOXK- 
HbIM H3MepsITb MpOIecchl pewakcallMH Mp NOMOWM NOAXoMAUero LPa/bBaHo- 
MeTpa, MpousBos oTcueT BpeMeHH To ceKkyHfomepy (?,”). 

Vismepenve mporecca HapacTtaHuaA (oTOMpoBoAMMOCTH MpH OcBelLeHHH 
WH CoOOTBeTCTBYION[ad OOpasoTKa MOJIYYeHHbIX Pe3YJIbTATOB MOKAa3bIBaloT, YTO 
9TO HapacTaHHe MpoOHCXOAWT MO SKCMOHeHIMaIbHOMy 3aKOHy. OHO MOxeT 
ObITb ONMCaHO CyMMOit HeCKOAbKUX 9KCIOHEHT, Kaas U3 KOTOPbIX XapakTepH- 
BYeTCH OTJHUHbIM OT pyrux BpeMeHeM pewakcauuH. OOpasitpl, C1eoBaTeJIbHO, 
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XapakTepH3yloTCA HaOOpoM BpeMeHH peakcallHu. Ha puc. 2 B nolynorapud- 
MMYeCKOM MacuITaGe u300paxKeHbI Mpoleccbl HapacTaHua PoTOMpOBoAMMOcTH 
pH pa3JMUHbIX HHTCHCHBHOCTAX OCBeLeCHUA AA OMHOTO U3 o6pa3syoB. Muten- 
CHBHOCTH OCBeleHHA (B YCOBHBIX e4HHMWaX) HaQNMCaHbl Hajl COOTBETCTBYIO- 
ILMMH JOMaHLIMU HHuaMH. Bpemena pemakcalluH MeHsloTCA oT oOpasiia Kk 00- 
pasily B WHpokux mpegenax. Mbi HaOsofaH BpeMeHa pemaKCallMH OT 20 jo 
3000 cek. 

Viz puc. 2 BUAHO, 4TO IPH yBeNMYeHHM MHTCHCHBHOCTH OCBeLeHHA BpeMeHa 
pesakcallu yMeHbIWaloTcd. OTO yMeHbINeHHe MOXKHO OObACHHTb TeM, 4TO CBeT 
BLIPbIBaeT SJICKTPOHbI C YyPpOBHeli 3axBaTa, 4TO COKpalllaeT cpeqHee BpeMa 
KH3HH 9JIEKTPOHOB Ha 9THX yPOBHAX. 

HaGop BpemeH pesakcall“u y Kaxkoro oOpasila yBesIMYMBaeTCA IPH yBesH- | 
YCHHH MHTeHCHBHOCTH ocBelleHHA. OqHaKo YHCIO BpeMeH PesakcallHH He AB- 
JIA€TCA MOHOTOHHO BO3pa- 


g cTaiomleH (pyHKWHeH HHTeH- 

-04 CHBHOCTH ocBemeHua. Ha- 

; lIpuMep, Avia OfHOrO U3 Ha- 
ais 98 Wux oOOpa3ios (puc. 2) npH 
3g), HHTCHCHBHOCTH OCBeleHHA 
es , (B  YCNOBHBIX eHHuLax) 


» E = 1 una6Omtoqaetca 2 Bpe- 
MeHH pejakcallwH; lmpu 
Ot 400 B00 7200 1600  2000cek E = 2 naOmwgaetca 3 Bpe- 

yO peas : MeHH pewjlakcalHv; Ipu 
Pue. 2 E = 4 taxxe 3 BpemeHu 4 
mph E=8_ naOsioqaetca 

4 ppemeHu penakcauuu (B MacuiTa6e puc. 2 npw EF = 8 mora ObiTb u300pa- 

XKeHbI TOMbKO 3 OTPe3Ka JIOMAHOH JIMHHH, COOTBeTCTByIolIve 3 BpeMeHaM pe- 

Jlakcauuu). Tako xo yBeIMYeHHA UHCIa BpeMeH pesakcalluH Mmpu yBemM4ue- 

HMM MHTeCHCHBHOCTH OCBeIIeHHA OTBepraeT TpesnouoKeHve O TOM, UTO Ha- 

Om1o,aeMbIi HaOop BpeMeH peaKCalHH ABIAeTCA CIECTBHEM MOrsONleHHA 

cBeTa B TONMe OOpasila H, CMeOBaTeMbHO, OCBEMICHHA PasHUHbIX COeB OO- 

pasila CBeTOM pa3JIHUHOM MHTCHCHBHOCTH. OTA 3aBHCHMOCTb MOKeT ObITb 

OObACHeHaA Pa3IHUHeM BePpOATHOCTeH 3aXBaTa 9SJIEKTPOHOB Ha pa3JIHUHble 

yposuu. Ilpu ManblX HHTeEHCHBHOCTAX OCBeLICHHA YpOBHH C MaJIOM BepOATHO- 

CTbIO 3aXBaTa He MOryT ObITb OOHapyKeHbl 9KcNepHMeHTaIbHO. JA Toro 

YTOObI 3aXBaT 3JICKTPOHOB Ha 9TH YPOBHH OKa3a OOHapyxXHBaeMoe SKCTIepHu- 

MEHTAJIbHO BIIMAHHE Ha Tpolecc HapacTaHHA POTOMPOBOAHMOCTH, HeEOOxo,uMo 

yBeIMYeHHe MHTeCHCHBHOCTH OCBeILeHHSA. 

Ecau ist Kakoro-1H60 o6pa3la MepeHyMepoBaTb BpeMeHa peslakcalluu 


T, T,...T,..., TO MCKAY BENMYMHAMH, OOpaTHbIMH BpeMeHaM peslakcallvu 
M HOMepaMH 9THX BpemMeH n = 1, 2, 3,... cymlecTByeT CBA3b 

4 njp 

— = ke 

Ty z 


rye k — KoapPuHNeHT, YBeIMYMBAIOWHcA Mp yBeIMYeHHH MHTeHCHBHOCTH 
OcBelleHHA, P ONM3KO K eHHHNe H Mm — HOMep BpeMeHH penakcauuH. Ota 


CBA8b JIeTKO OOHapyKUBaeTCH, CCM MOCTPOHTh rpapukK B KOOpAMHaTax Ig = 

‘ n 
un. B 9ToM cayuae (cM. puc. 3) rpaduKom OyyeT mpaMaa MHUA, NO Tanrency 
yria HaKMOHa KOTOPOH MOMKHO OMpeseuTh p. 

Haiijenuad Hamu CBA3b BeCcbMa HHTepecna. Ilostomy mpeyctraBnsetca we- 
AecooOpasHbIM OOpaOoTaTbh COOTBETCTBYIOWIHM OOpa3s0M JlaHHble Apyrux aB- 
TOPOB, H3y4aBUIHX KMHETHKY (hOTOMPOBOAMMOCTH JpyruX MOMyMpOBOAHUKOB. 
MbI BOCMONbSOBaIHCb U3MepeHHAMH HaOopa BpeMeH pemakcalun GSpomuctoro 
cepeOpa, mpoussegenHpimu I]. B. Meliknapom (!), a nomyaunu ananorMuHylo 
3aBvicuMocTb. MuTepecHo OTMeTHTb, UTO P, TaK 2%Ke KaK UW JIA Halwux o6pas- 
Il0B, 6JM3KO K e]HHULEe. 
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K cmambe A. H. AnOpuesckozo u B, A. )Kypasaesa, emp. 43 


Puc. 1. PentreHorpamMMa BpalleHuA aJiqaHcKoro 
BOJJIACTOHHTA 


AH, tr. 108, Ne 1 


IIpeycrapaseTcd BOSMOXKHBIM JaTb Culejyroulee OObACHeHHe 9sTO cBa3H*. 
Pa6oramu C. UH. Ilexapa (*) 6p110 noKa3aHo, 4To ecu Cc 3JIEKTPOHOM B3aHMojeli- 
CTByeT Oovlee HHTCHCHBHO TOJIbKO OHA BETBb COOCTBEHHBIX KOeOaHHii OKpyxKato- 
MUX €rO HOHOB HM aTOMOB, TO BOJIH3H JIMHHM UMCTOrO 3/IeKTPOHHOrO mepexoga 


GW% 
‘MlOMyuaercA pA NoMoc, HHTCHCHBHOCTb KOTOpbIX uMeeT BHA J = GA, 


a q1: 
‘Tye g;— NopsyKosblli Homep nosocst. C ppyroif cropount, MexK]Y HHTCHCHB- 


.HOCTbIO MOvIOc H BPpeMeHeM pesak- 
CcallMH = cyllecTByeT 4H3BeCTHaA -42 

CBA3b. STO CBA3bIO HHTCHCHB- Dopasey V1 Obpasey N2 
HOCTH MOJIOCbI C BPeMeHeM pewiaK- 
Call\HH H 3aBHCHMOCTbIO HHTCHCHB- 
HOCTH NMOJIOCbI OT ee NOPAKOBOrO 
HOMePa MOXHO OObACHHTb HaGwI0- 
aeMy!0 CBA3b MeXKAY BpeMeHaMu 
-peslakcauHH WM HX NOpPAKOBbIMH 
HOMepaMH. 

O6pa6orTka pe3ysbTAaTOB H3Me- 
peHul mpomeccos cnagqaHua coTo- 
TIPOBOAMMOCTH IPH 3aTeMHeHHH 
oOpasloB nocie HX OCBeLIeHHA 
MNpoOu3BoAuacb MO MeTO,y, mper- 
sioxweHHoMy H. A. Toscrsm u 


SS 


» 


Puc. 3 


Ao 
adAo/dt 
Olpeyemaach MyTeM rpaduyeckoro AudppepeHUMpOBaHHA COOTBETCTBYIONLUX 
BemmuHH. [lomyueHHaa 3aBucHMoctTb § OT BpeMeHH JIA Pa3HUHbIX MHTCHCHB- 

HocTeH ocBemleHHA (E = 8, 4, 2, 1B 
YCJIOBHBIX e€HHHWAaX), MpejIecTBOBaB- 
mero ciaaHHio, H300paxena Ha pu. 4. 


II. II. @®eodunopsm (4). «<YqenbHai MeyJIeHHOCTb pewaKcaunu» § = 


1G 

V3 puc. 4 BuAHO, 4TO Nocme OTHO- 
(2 CHTeJIbHO OOJIbINMX HHTCHCHBHOCTeH Oc- 
BemeHua (FE = 8, 4) cnayanne dorompo- 
10 BOJ[MMOCTH IIpOHCxouT No runepOomH4e- 

ley 
F ckoMy 3aKoHy Ac = emene (HHH, 

a 

> 

DIS OOpasyIOllWe OCTPbIe yrsibl C OCbIO Bpe- 


MeHH), IPHUeM Ha Pa3JIMUHbIX 93Talax 
NOCJIeOBaTeIbHO 10 JByM runepOovam, 
OTJHUAIOMMMCA CBOHMH NapamMeTpaMH. 
Ilapametp a nepBoi runepOoubl (HadaJb- 
Hble cTayWH ciajlaHHa) Oompue, 4eM 
propo. IIpuH yBemHueHHH HHTeCHCHBHO- 
600 re J200 4000 4800 CER. ory OcREMEHHA a yBejMunBaeres, IPH 
yeM B HavaJIbHbIX CTaqHAX cnaqaHHa 
Puc. 4 3TO yBeIHYeHve NpoABsAeTcA cabo. B 
HavaJIbHble CTauu cnaaHHA « MeHbUe, 
yeM B Nocuieqyrouue. IIpH yBemMyeHHH MHTeHCMBHOCTH lmpefilecTBOBaBlUero 
3aTCMHEHHIO OCBeLIeCHHA « yBemHuMBaeTcA. Bcerpeyarorcs, OfHako, oOpa3ulul, 
y KOTOPbIX « IIPH 3TOM YMeHbINAeTCA, HO [IA Bcex OOpasioB «<1. 

Koneunple: craquv cnajanus (boTompoBofMMocTH (Ha pic. 4 He MoKa3aHbl) 
IIPOHCXOAAT MO SKCMOHEHUMaJIbHOMY 3aKOHy. 

Tlocme ocBenieHuA CBETOM OTHOCHTeIbHO MaJIbIX HHTeHCHBHOCTeH (E = 2, 1) 
Npouecchl clayaHua (POTOMPOBOAMMOCTH IPH 3aTeEMHEHHH MpOWCXOAAT NO 9KCMO- 
HEHIHaIbHOMy 3aKOHY (IpsAMble, MapasebHble OCH BpeMeHH). AHasH3 STHX 
MpOWeccoB MOKaSbIBaeT, UTO.OHHM OMHCbIBAIOTCA CYMMOM HeCKOJIbKHX SKCHOHEHT 


* Yxasano B. C. Munvan4dykom. 
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H XapaKkTepH3yIoTCA, TaKHM OOpasoM, HaOopoM BpemeH pesaKkcauun. IIpu yBenu- 
YeHHH WHTCHCHBHOCTH OCBeWIeHHA, MpeAUIeCTBOBaBLUETO 3aTeMHeEHHIO, Hadop 
BpeMeH peslakcalluu yBenuunBaetca. [pu OHO HW TOM Ke HHTCHCMBHOCTH OCBe- 
IleHHA Mpoueccbl HapacTaHuA UM CiaaHHA MOTOMPOBOAMMOCTH XapakTepH- 
3YIOTCA OJMHAKOBbIM UHCJIOM BpeMeH pesakcauMH. OHaKO BeJMYMHbI BpeMeH 
pelakcallMu pH OCBeINeHHH MeHbILUe COOTBETCTBYIOMNIMX BPeMeH pesakcallMu Mpu 
3aTeMHeHHH. T]oBHAMMOMy, 3TO CBA3aHO C T€M, YTO B YCIOBMAX 3aTeMHeHHA 
BPCMA 2KH3HH 9JIEKTPOHOB Ha ypOBHAX <IIpHIHNaHUA» ONpesemAeTCA OCBOOO*KIe- _ 
HHEM SJIEKTPOHOB C STHX YPOBHEH TEMVJIOBLIM [BH2KCHHEM, B TO BP€MA KaK B yCJIO- 
BHAX OCBeNIeCHHA TpuOaBaeTcH emule OHH dakTOp — OCBOOOXeHHE 3ZJIEKT- 
POHOB C 3THX ypoBHeli cBeTomM. Bo BTropoM CJly¥ae, OYeBHAHO, BpeMA %KM3HU 
3JIEKTPOHOB Ha YpOBHAX «mpHHnaHua» OyeT MeHbILIe. 

CBa3b M@Ky BeMMYHHaMH, OOPpaTHbIMH BPpeMeHaM peJlaKcallMu, WH NOpg_yKo- 
BbIMH HOMe€paMH BpeMeH pesakcallHv, CYMeCcTByIOllad B yCJIOBHAX HapacTaHHuA 
(boronposoyumocrn 1/t, = ke™/? uMeeT MeCTO TakxXe HM JIA Wpoweccos cnayqaHHua. 
Ho B ycnoBuaAx chagqaHuad p 61H3KO K 0,5, a Rk Ooubue, YeM AIA MpoweccoB Ha- 
pacTaHHuaA (OTONpOBOAMMOCTH MpH OCBeLLeHHH. 


JIbBoBcKHH TomuTexHHuecKHH Tloctynuso 
HHCTHTYT 17 X 1955 


UHTHPOBAHHAS JIMTEPATYPA 


111. B. Meitkaap, )KOT®, 21, 42(1951). 2 B..E. Jlamxapes, fr. A. Oe. 
Ropyc, M38. AH CCCP, cep. ous., 16, 81 (1952), °C. WH. Ilexap, Yen. us. Hayx, 
50, 197 (1953). *H. A. Toncto#, HN. MN. Peomunos, KIT, 19, 421 (1949). 


46 


Hoxaagn Akagemun nayx CCCP 
1956. Tom 108, N 4 s 


<4 | DH3HKA 
A. A. BOPOBbEB 


INITHUECKOE HOPJIOULEH ME B COEXMHEHHSAX METAJIJIOB NEPBONM 
HM BTOPOM FPYTIN TABJIMWbI MEHJEJIEEBA W SHEPrUS 
KPHCTAJIJIM4ECKOM PEDIETKH 


(IIpedcmasaexo akademuxom A. ®. Hoge 10 XI 1955) 
_ Onrvuyeckoe moraomjeHve B HOHHBIX KpHCTaJaxX B BUAMMOM MW ybTpacpnoue-~ 


ropoii vactax CiekTpa HaOJoaeTcaA pH BOSOyKAeHHH J/CKTPOHOB HW Mepexoje 
4X Ha Oovlee BbICOKHe SHeEpreTHYecKHe ypOBHH. KopoTKOBOJIHOBbI Kpal MOJIOCbI 


“Jnepeun kbanma 


65 70 75 80 thy BD} 95 100 sbfnapy uoHob 
Inepeua peilemku 


Puc. 1. 3aBHcumMOcTb 2HeprHH KBaHTa OT 9HePrHH pelleTKH AMA WeNOUHOTANONAHBIX COeH- 
Henn. J — Kpaii coOcrseHHoro mormomenua, /] — MaKCHMyM MOTJOMeHHA, COOTBeTCTBYIONHi 
F-nonoce; //J —co6cTBeHHoe nornomenve B HH@pakpacHow wacTH ciekTpa 


HOrMOWeHUA BMHpakpacHoli yacTH CieKTpa CBASaH C BOSOy2KeHHeM COOcTBEH- 
HBIX KOIeOaHH HOHOB pelleTKH. B MOHHBIX KpHCTasMax ONTHYeCKOe Norsomexnue 
CONpOBOxaeTcH TepeXOOM 3JEKTPOHOB B 30HY MPOBOAMMOCTH H BBISbIBaeT 
(OTOMpOBOAMMOCTD. ‘ 
Takum o6pa30M, MosOxKeHHe MOMOCbI B CIEKTpe MOTMOMeHHA ONpeeAeT 
SHEPrHio 3aKPeMJCHUA 3/IEKTPOHOB H HOHOB B pellleTKe M JOJDKHO ObiITbh CBASaHO 
€ BeIHUMHOM SHEpruH KpHcTaIMYeCKOH pellleTKH. 
B pa6orax JI. M. Ulamoscxoro (1) ycraHoBsleHa CBxA3b MexK]y [IMHHO- 
BOJHOBbIM KpaeM COOcCTBeEHHOTO MOFOU,eHHA UeJIOUHO-rasIOHHbIX KPH- 
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cTaIOB HM 9Heprvel pemeTKH. E. K. SaBagoscKas (7) Waa WeIOUHO-rasoHy- 
HbIX KPHCTaJJIOB YyCTaHOBHJla 3aBHCHMOCTb Me%Ky MaKCHMyMOM MOrJIoule- 


HHA, COOTBETCTBYIOULHM F-mosioce, 9Heprvei pelmerKH. 
ConocTaBJIeHHe SKCICPHMEeHTaJIbHbIX JaH- 


HBIX MOKa3bIBaeT, 4TO JIA COeAHHEHHH Me- 


IeCHHA CMellalioTCH B  KOPOTKOBOJIHOBY!0 


Si aR 
$ WS TalmoB meppoli MH BTOpol rpynn TaOAHUbI 
8 6 4 %v Mengeseepa (cM. puc. 1), KPHCTaJIJIM3Hp y10- 
SS SS muxca B pelleTke THMa KaMeHHOH COJM, 
@§ 6 j2 8 Morsomlenve cBeTa B HHpakpacHou, BUAMMOK 
Ld SS H YubTpapHvONeTOBOH YacTAX CMeKTpa 3aKO- 
SS 4 {0 RS HOMepHO CBH3aHO C 9Heprvel KpHcTaMGe- 
RS we cKoli peleTKH. C yBeIMYeHHeM SHEprHH pe- 
Ss 9 g8 .& WeTKH Hayao, Kpali H MaKCHMyMbI NOrJiO- 
3 S 
ee ae, 96 < ‘uacTb. 
a Ne OTH 3aKOHOMePHOCTH ABIAIOTCA CueACT- 
BHeM TepHoyHuecKOrO H3MeCHeCHHA CBOKCTB 
7 aes he ie wn ne ee , - guleMeHToB B TaOsMue MeHyeneesa H M3MeHe- 
. HHA CBOHCTB COeqHHeEHUH, OOpas0BaHHbIx 


Puc. 2. 3aBHCHMOCTb 9HeprHH KBaHTa J[aHHbIMH 3JIEMeHTaMH. BecseqcTBve CBA3H 
Kpad coOctBeHHoro nornomenua (/) 4 wexny NOrOmleHveM cBeTa B KPHcTasax H 


KBaHTa SHEprHH COOCTBeHHbIX KOIeOa- ° 
Hail pemerxu (I7) or sdeprua pemerkn 2H€prveH pemwleTKH OyJeT CyMIECTBOBATb 3a- 
Jl OKHCOB MeTasu10B BTOpoli rpynmb1 BHCHMOCTb Mey MOLriOueHveM cBeTa UH 
PyrHMH CBOHCTBaMH KPHCTAaJJIOB. 
Panee (*) 1A WleOUHO-raOHAHbIX KPHCTaJVJIOB NOKa3aHa Oblia CBASb MexKy 


NOPIOMeHHeM CBeTa HW JHIJICKTPHYCCKHM KOSPPHUMeEHTOM. 


ToMcKHH NOJIMTeXHHYeCKHH HHCTHTyT Tlocrynusio 
um. C. M.-Kuposa 16 IX 1955 


IMTHPOBAHHASA JIMTEPATYPA 


Jl. M. Wamosecxkuit, Cnexrpp a6cop6uum rerepononapHbix KpucramoB H 3Hep- 
THA KpHCTalmMueckoH pemeTKH, M., 19388. 2 E. K. 3aBpagzospekaa, JAH, 98, 573 
(1954). *® A. A. Bopo6bes, JAH, 90, 157 (1953). 


aA 


Honnage Akagemun nayrx CCCP 
é . 1956. Tom 108, Ni 1 


DHSHKA 


A. E. TJIAYBEPMAH 


K TEOPHH JMNOJIbHbIX KPHCTAJWJIOB BO BHELWWHEM 
3JIEKTPHYUECKOM TOJIE 


(IT pedcmaszeno axademuxom M."A. Jleonmosuxem 1 XI 1955) 


CraTucTuyeckad TeOpHA, ONMCHIBAIOMaA UIeKTpHyecKHe CBOLICTBa MovIe= 
KYJIAPHbIX KPHCTAaJIJIOB, COCTOAIMX H3 MOJIEKYJI C OMpeeJIeHHbIMH 3JIeEKTpH- 
yeCKHMH MOMe€HTaMH, MOxKeT ObITb TlOCTpoeHa Ha OCHOBaHHH MerTOjla 
H. H. BorowtoGora ‘(?). 

PaccMoTpHM HanOoulee MIpocTtoH BapHaHT TeOpHu ANA AuNOMbHOrO KpH- 
cTaslia KyOHYeECKOH CTPyKTypbl, B y3JlaX PpeleTKH KOTOPOrO pacnosOx*KeHbI 
MOJe€KYJIbI C NOCTOAHHBIMHA J{MIOJIbHBIMH MOMeHTaMH P; (i= 1, 2,..., N). 
CoBoKyNHOCTb yIJIOBbIX KOOPAHHAT, ONPeeAIOMNX OPHeHTaHIO Kaxkoro 
Annona (9:, 91), Oyqem oOCo3sHayaTb 0;, a NOTeHUMaN B3aMMOselicTBUA [ByX 
‘Wunonet Og,a, 3anuulem B OObIYHON dope: 


p gf ES (Pa; *Faja,) (Pay, -Tajan) 1 
. tke 78 “ae ro ? (1) 
a, ap aap 


Tye HHeKChI a; OOO3HAYaIOT «COpT» MOvIeKybI. Ecau mpeqmonoxKUTb ju- 
IIOJIbHbIe MOMEHTHI BCeX MOJIe€KyJI PaBHbIMH IO BeJIMYMHE, TO COPTOBbIe xXa- 
PaKTepHCTHKH BBOJATCA ceAyfoluluM OOpa3som. KpuctaJi, B KOTOPOM LeHTpbI 
TAMKECTH JHMOJbHBIX MOJICKYJI HeENOJBHXKHO 3aKPelVJIeHbI B y3JiaxX pelleTKH, 
MBI OyJIeM paCCMaTPHBaTb Kak CHCTeMYy, COCTOALLYIO 3 YaCTHI, pasHbiIxX cop- 
TOB. CopT MOJIeKyJIbI OlpeeAeTCA BEKTOPOM pellleTKH TOTO y3via, B KOTO- 
POM HaXOJHTCA WeHTp TxxKecTH ee. B (1) copToBble xapakTePUCTHKH BXOAAT 
B BHJleé YHCJOBbIX MHOMKHTeIeH B CBA3H C PpaBeHCTBOM 


raza, = |Ta;— Ta, |= dlaja, | (2) 


rye d — NOJOBMHA NOCTOAHHOH pelleTKy, a /g,a, — Weuble WCsIa, H Yepe3 KOCH 
HYCbI yIJIOB, ONpeseNAOMNX HallpaBNeHHe IMHHM WeHTpOB pacCMaTpHBaeMbIx 
—ByX Junoven. 

B takol MOj,eIH QUNONbHbIA KpHCTaI MpeyctaBsseT coOow mp Temte- 
paType, IpepbiiuaiouleH TeMlepaTypy OPHeHTaWMOHHOTO TMwaBJieHHA, «OpveH- 
TalHOHHbIM» Ta3 WJM XKMAKOCTb. 

Breyem (yHKUHH paciipeyseenua 


ay. ste (0,, ae) @:), 


HOPMMpOBKa KOTOPbIX TaKOBa, YTO BbIPaxkeHve 


(a) fata, (O;, Siveaieh$ @;) dQ,. one dQ;, (3) 


rye dQ; = sin did9,d¢; mpeyctaBaaeT coOOH BepOATHOCTb TOTO, 4TO HalpaB- 
J@HUA jJ[MMObHBIX MOMeCHTOB QHKCHPOBaHHOM IpyMlbl § AHNONeH COOTBET- 
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CTBYIOUMX COPTOB Q;,..,@s J@%KaT BHYTPH 9JIEMCHTAPHBIX TeJIECHBIX YTJIOB 
dQ,,...,dQ;, COOTBeETCTBEHHO, IPH MpOWSBOJbHOH OPpHeHTalMH OCTAaJIbHBIX. 

Tlomb3yacb MeTOJOM MpoHusBO_Aero (yHKUMOHaa, oOMpefeseHHOrO B 
JIaHHOM CJlygae Ha KJlacce (yHKUMH, 3ajaHHbIX Ha NOBEPXHOCTH e]HHHYHOU 


cbepbl, IpHxouM K ypaBHeHvaAM 


4 OU 
ee 
A {ras & 
00; a ae; 1434 4<N 


yang 


Fua,tuel > Bears dQ. 4,=0 
G1...05 ary. j0% Qy..-Agty Le glee, 
(4) 


L 
rye Us,..a, —MOTeHIMabHad 9HeEprdA CHCTEMBI s (pPHKCHPpOBaHHbIX MOVJIeKYJI, 
p=kT, «= 1, 2, npnsem OF = 9% u Of =9,. Ilpu sTOM BbTaHCNeHUA aHa- 
JOPHUHbI MpopegeHHbim H. H. Boromo6Ooppim B curyyae (pyHKUMH pacnpeye- 


JI@HHA TOO%KeHHH MOJIeKyJI B ra3e WM %®XHAKOCTH (7). 
Bpeyem o603HayeHua 


1 p? PE 
baw O74, = By. Yaw, ae oF 4.053 


ea 


rye P—sBenMunHa JMNOJbHOrO MOMeHTa MOoJeKkya; E — BemmunHa HalpAaKeH- 
HOCTH BHEWIHero 9JIeEKTpHy¥eCKOrO TOA. Bpieaa WieH, COOTBeTCTBYIOMMH 
BHEIWHeMY TOO, MepemHmem (4) B caeqyrollem Bue: 


* 


oU Oe 
oO Ay.+.A¢ a a,,a 
Zed Eee Bie ESA ee \ Ses On 
a0% Q,..0, —- a0* OF anes a ee vec 00% Fay...a54, 4 SL 
4 . ; 
oat Dy (Pa, -E) Fay...ag => 0, (5) 
A<0; <a, 


* a 
rye Osa, — > Lee 
a >ap, 
IIpeqnonox%xkuM MapaMerp «, XapakrTepu3yrouluit Haury CHCTeEMY, MaJIbIM 
(«<<1) mw mpe_craBum dyHKuMU pacnpeyemneHua paAqamu 


0 1 
Fa,..a, = Fa,...a, oe OF a,...ag a eas (6) 
MPH yCJIOBHH HOPMHpOBKH, MMeIOWeM BU] 


is ) \ Fo ac Oe, deat 


4n 


(=) \Faapd Qu: 5 hy = 0), 0: 


An 
Bpi6pannaa HOPMHpoBka o6ecneunBaer BbIIOJIHeHHe IIpeeJIbHOrO YCJIOBHA 
? 


(7). 


coracHO KOTOPOMy MPH BBIKJIOYCHHH B3aHMoselictBua (B mpeyeme d—> oo) | 


(PyHKUMA pacmpeyeienua, cBo_sAaica B 9TOM cuyyae K Fog, COoBnagaer 
=a 


C H3BeCTHOH (yuKuHen paciipeyesieHuA JA UealbHOU CHCTeMbI AUNONeH BA 


BHCWIHEM IMEKTPHYECKOM Tove. 


Paspeiias COOTBETCTBYIOUIMe YypaBHeHUA JIA HyseBoro u nepBoro mpu- 
OM KeHHH, Mosyuaem: 


Faiag = (awa) | 2X (Pa E) /p > 8) 


a<a; <a, 


| 
| 


1 \s » 
\ Fo pnt, —= rien [(e)" a slg Ua,...a,4Q, o. £dQ, = 


1N\e-C8 . 
as (zz) >) \ Pa, A ie dQ, 8) ecie GQ.4, = 
1<0514<N 
<4; Say 
1 e z 
te Dt \ Panag Ply EOF — Uapay]: (9) 
1<45.14<N 
Sad SUT 


Bonee BbICOKHe MPHOJMKEHHA BLIYHCAAIOTCA TaKKE CpaBHUTeJbHO IIpocto, 
| BHIMHCJCHHA JIMIb NOCTeMeHHO CTaHOBATCA BcCe Gonee rpomosyKkumu. TIpu 
| HOMOWM PyHKUM paciipeqeeHHA, B8ATHIX B MepBOM MIpHOTHKeHHU, cpequaA 
«OpHeHTallHOHHas» SHePrHA KPUCTaNa OMpefeAeTCA C TOYHOCTbIO AO YWIeHOB, 
MPONOPUHOHAT_HBIX BTOPOl cTemeHH MaJOro Mapamerpa «a: 


Un = win > [aja FSjay-+ Pye] 40, dO — 


2(4n)? of 
aed 
gs >| (Pa,-E) [Fa, + «Fa, ] dQ; (10) 
HU 
: Oy = — Fe DP cos Fi, dQq, + G2\ cos %u vary doi] + 
a [« \ Yo, ajPaja;dQidQ, + a? \ Waja/ Faia, d; dQj|. (10a) 


aj, a; 


Tlocne mpopeyqeHua BceX BbIUHCIeEHHH dopmMyia JIA cpeqHeli 2HeprHuH 
Uy upuoodperaet Buy 


Un = Nu, 


mh ee oe a gs 1) a] + 


+ oA 19(8) + 0 SF {[z4(8) —(1— ©") 0, 4 


+ 1*(8)(L"(@) + —1) 4, — = on 18) ED) og — “ae es} » (11) 


rye @ CpeqHAA JHEPrHA, NpuxXO_AMlancd Ha OJHY MOVIeKyJy,; L (B) — (byHK- 
una JlanxKeBeHa; 6; — CTpYKTYpHble KOSPPHIHeHTHI KPHCTAJJIMYeECKON PeeTKH, 
onpesessembie (OpMysaMu 


a= Dy t,,/N, 5 =i), tajajl 


a; 7 


oe = ~ 2 (®a;a)%a; ofr Ba, aay Y/N, Cin = >» aha ia; (12) 


5 aj ACS) 
84,99 


a eate2 
55= Di (Yea + lasep/N, % = 2) 2 (2,0; + Faj0)/N, 
a; st] ajo; 


4* of 


rye : 
Fs pisos 
Taya) = US SOO, lca Tg, ane 


; 3/5 
Saja; =) Sift Yaja; cos Vaja; cos Pa,a)( lata; } 
Suey = 3sin Saja; cos Saja; sin Paja;/lapay F (13) 


tt, =(1—3 sin'a,0,)/lefo;; 


ajay 


yrupt >, HW ®,.,, B 9THX PopMywax OllpeeAIOT HalpaBseHHe JMHHM WeHT- 
i?j 


ajay 
POB COOTBETCTBYIOWIHX JIBYX qunoveu ai WU Qj. 

YcuJIOBMe MaJIOCTH OCHOBHOrO NapaMeTpa « CipaBe JIMBO Wn pxAa u- 
NOJIbHBIX KPHCTaJJIOB B OO/aCTH TeMMepaTyp, NpeBbILaloniHx TemnepaTypy 
OPHeHTAIMOHHOTO WwlaBJIeHHA, U Hal JjeHHoe BbIPaKeHHe JVIA CpeHEu 3SHeEprun 
MOxeT ObITb HCHO/b3OBaHO JIA BbIUMCJICHHA OPHeHTalMOHHOH YacTH CBOOO]- 
HOU SHEprHH CHCTeEMbI B CBA3H C H3BeCTHbIM COOTHOINCHHEM 


U 
Fy = 17 \ 7a aT HT, (14) 


rye ¢—NOCTOAHHaA, He 3aBHCAUad OT TeMMepaTypbl’ H Olpeseniemad B 
JaHHOM CJlyuae 3 TpeOOBaHHA, YTOOb! MpH «BbIKJIOUCHHH» B3aMMOeHCTBHA 
Fy copnaflaso C OpHeHTaMOHHOM 4acTbIo CBOOOAHOM SHEP COOTBETCTBY!O- 
mel ujeatbHou cuctembl. [lomyyenuble -PopMyvIbl, TAKHM OOPasoM, TO3BOJIAIOT 
ONpeeHTb BICKTPpHYeCKHe CBOHCTBa PpaCCMaTpHBaeMOM CHCTeMBI. 


OnucanHaa BbIWIe TCOPHA MOKET ObITh HCHOJIb3SOBaHa AIA NOTYKIIAaCCH-- 


yecKkOrO paCCMOTLeHHA (beppOMarHHTHBIX. H aAHTHDeppOMArHUTHBIX CBOHCTB 
Kpuctaso0B. Jia 2TOW WesIM CuIeyeT 3anHcaTb SHEPrHioO CHCTeMbI B Bue 


fi >) ByS)5Sn S80), Si, 


jk 
rye S;—BekTop ciwHa, pacCMaTpHBaeMbIli Kak KJlaccHyecKHii BeKTOp pH 


2 2 . e 2 
yenopuw Sj;=h'S(S+ 1); 8) —Marneton Bopa; Bj, yaBoeHHprli OOMeHHBII 
uuTerpal; g—<cpaxtop Jlanje; AY — Hanps»xeHHOCTb BHeliHero MarHHTHOrO 
tous. [lapamerp « B 3TOM cyIy¥ae OyyeT paBeH 

@ 


wa  BS(S +) 
i kT ? 


rye B— 3sHavennve oOmenHoro uuTerpasa qua OumKalimMx cocegel, wu mpu 
9ToM ‘Vj; HY2KHO NoOKNTS paBHbim Vj; = /;;cos 9;;, rue li; = 1 yaa OnmxKall- 
WMX cocefeH Hu li; <1 uA cocegeli Oomee yfanenHbx. [Ipeqnaraempiii noZ- 
XOJ| MOSBOMAET OCBOOOAMTbCA OT He Nofatculeroca oueHKe NpHOnMxKeHHA 
«ctbepukausauun» (2,3), . 

B calyyae HeBbINOMHeEHHA HepaBeHcTBa 


— 


a<4n (16) 


CTpOroe PpacCMOTpeHHe ONMMCAHHBIX salad, NOBHAHMOMy, BOOOMe cTaHOBHTca 
HEBOSMOXKHBIM. PesyJbTaTbl NPHMeCHEHHA CyNeplosHHOHHOH annpoKcumannn 
H OUeHKa e€€ NPHMeCHMMOCTH TpeOylOT OTAeMbHOFO U3JIOX%KeHHA. 


JIbBOBCKHH TrocyapcTBeHHBIit yHuBepcuTer Ilocrynuato 
um. H. ®panxo 30 X 1955 


UMTHPOBAHHAS JIMTEPATYPA 


1H. H. BorownawO6os. [Mpo6nempt auHamuyeckoli TCOPHH B craTucTutecKoli H3H 
Ke, 
M— JI, 1946. ? Barry S. Gourary, Robert W. Hart, Phys. Ro 95 
676 (1954). * Melvin Lax, Phys. Rev., 97, 629 (1955). ae 
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: ®H3HKA 


MW. C. FOPBAHb u A. A. IWMWIIOBCKHH 


AHOMAJIbHASA JHCNEPCHA CBETA B MPOCTEMLUIUX PACTBOPAX 
HEOPrAHHYECKHX COEAJHHEHHM 


(IT pedcmaszenofakademuxom I. C. Jlandcbep2zom 11 XI 1955) 


1. Tlogqapnsaromee OobuIMHCTBO pa6orT, NOCBALICHHBIX HCCI€OBaHHio aHo- 
MaJIbHOH JMCiepCHM CBera, OTHOCHTCA K ATOMAPHBbIM MapaM, rye B3auMoselicT- 
BHe Me%Ky OTACIbHBIMM aTOMAaMH Maso. HaOsiogqaemble MpH 9TOM 3aKOHOMep- 
HOCTH BbICTYNalOoT B HawOowlee MPOCTOM BUJe H CpaBHUTebHO XOpoIoO OOBsAC- 
HAIOTCA TeopHel. Bompoc 0 KOJMUeCTBEHHOM COOTBETCTBHH MexKAy Teopuelt Wuc- 
nepCHH B aTOMapHbIX MapaxX M 9KCMePHMeHTOM pellieH, Kak H3BecTHO (1), Kmac- 
cHyuecKHMH paOotamu JI. C. PoxwyecrBeHckoro H ero yUeHHKOB. 

B cayyae KOHJe€HCHpOBaHHOrO COCTOAHUA BeIECTBa HMCIOT MeCTO WIMpoKHe 
MOJIOCbI MOPIOWeHHA, pacipeyemeHve WHTCHCHBHOCTH B KOTOPbIX CBA3aHO C 
M@XKMOJIEKYJAPHbIM B3aHMOjJelcTBHeM. 

B page Oomee paHHux paodor (?,°) 6bllo NoKa3aHO, YTO XO WHCHepCHOHHbIX 
- KPHBbIX BHYTPH H30JIMPpOBaHHbIX NMOMOC MOTMOWeHHA, HalpHMep TBepAbIX Me- 

HOK MH KOHICHTPHPOBaHHbIX pacTBOpOB WHaHuHa, PyKCHHa HW HEKOTOPHIX Apy- 

THX KpacsaMIMX BeeCTB, He ONMCHIBAeTCA CYHKUMAMH OCIMANATOPHOrO TuMAa, 
KaKOBbIe JlaeT TEOPHA JIA paspexeHHbIX NapoB. I]pexnpHHuMamucb TakxKe M0- 
IbITKH MaT€MaTHYeCKON aNMpOKCHMallHH JKCIePHMeHTAJIbHbIX JMCIepCHOHHbIX 
KPHBbIX Ip MOMOMIM HaOopa PYHKUMH OCUMANATOPHOTO THNa, 4TO MO3BONAMO 
BBOJUTb J1060€ YHCO HOBbIX IMMMPHYeCKUX MOCTOAHHBIX, NpHYeM MpousBou 
B 3TOH OOMacTH HHYeM He orpaHHuNBasca. LupoKoro pacnpocTpaHeHua 3TO 
HalpaBpsleHue He Nowy. 

Teopua fucnepcuu cBeTa B pa30aBJIeCHHbIX pacTBOpaxX HefaBHO pa3BHuTa 
A. C. Jjapprqoppm (4). Ipeqnomaraetca, uTO pacTBOPHTesb COCTOHT H3 COBOKYII- 
HOCTH TapMOHHYeCKUX OCILMAATOPOB, COBEPIaIOlIM4X HOpMaJIbHble KONeOaHusA 
OTHOCHTeJIbHO ONpeeMeHHbIX MONOKeHHH paBHoBecua. Iloq wecrBuem cBeTa 
ONTHYeCKHe epeXOAbl IPHMeCHBIX MOJIEKYJI COMPOBOKMaloTcH M3MeHeHHeM KO- 
Ne6aTeIbHBIX COCTOAHHH aTOMOB pacTBOpHTeA. 

Baio M0Ka3aHo, 4TO B Culy4ae Ca6oro B3aHMOeHCTBUA BHYTPHMOVeKyJAp- 
HBIX BOSOYKeHUl C KOMeOAHHAMM ATOMOB pacTBOpHTesA (popMa KpHBOH AuCHep- 
CHM VW MOPOWeHHA ROUKHA OMMCHIBATHCA OOBIUHDIMM (PYHKIMAMM OCIAJIATOP- 
HOFO THNA—BMIHAHHE PACTBOPUTEJA CBOAUTCH TOJbKO K CMeNeHHIO pesoHaHcHol 
yacToTpl. B mpesesbHOM Cayyae CHbHOrO B3aHMOJeHCTBUA C KOMeOAaHHAMM aTO- 
MOB pacTBOpHTeIA POPMa KPUBBIX AHCHeEPCHH H MOPOU[EHHA MPH MaJIbIX KOHIeCHT- 
palluax pacrBopa fomKHa OMNMCbIBATDCA” (PVHKIMAMM cCulefyrollero Buya: 


= 1 +. (% —») exp {— 8 (% —»)F, (1) 

x= %exp {—B(%—)"}, aedes) 

1ffe p—TloKasaTesb’ MpesoMeHuA; x—MOKa3aTesb NOTOMWeHHA, % — NOCTOAH- 

Had, TIponopuMoHanbHad cue OCMMATOpa, KOHWeHTpanuu u BemMUMHe 3; 
8 — dyHkuuaA KoNeOaHuH aTOMOB pacTBOpHTess. 

B nactosmei paOoTe jemaeTcA TOMbITKa SKCIePHMeHTabHOrO H3y4eHHA 


a) 
vd 


(pOpMbI AMCHepCHOHHBIX KPUBHIX BHYTPH MONOC MOPMOMCHHA TBEPAbIX <PaCTBOPOB» 
B cayyae Mpoctetitix THHOB (B CMbICIe MOJI€KYJIAPHOrO CTPpOeHHA) «IeHTPOB» 
NOPsIOWeCHHA, KAaKOBbIMH ABMAIOTCA F-LeHTPbI B WeOUHO-rajOHAHbIX KPHCTadJ- 
jax uw vonpt Pb** B KBr, axrupuposanHom PbCle. 

2. Usmepéeuua BbINOJHAJIMCb ONMCaHHbIM paHee MeTOJOM (5), aHasJlOrHYHbIM 
metony JI. C. PouwyecTBencKoro, C HCMOsIbSOBaHHEM MOCTPOCHHOLO HaMH 3epKaJIb- 
foro uHTepepomerpa Tura Pesex, CoueHeHHOrO C KBapleBbIM cnekTporpadom 
MCII-22. ‘ 

Tlnocko-napasiesbHad WiacTWwHKa KaMeHHOH COJIM QO NOMOBMHBI NwoulayA 
OKpalllMBaJlaCb PCHTTeHOBCKHMH JyyaMH, a [pyran MOMOBHHA (samumennasn 
IIpH 9TOM CBUHYOBOH MaCTHHKOH) OCTaBaNOCb MpOspayHou. OxpalleHHbiit KpH- 
cTaJlJI HOMeMasica B HHTepdepoMerp Tak, YTO OMMH CBETOBOM NYYOK NpoxoAu 
CKBO3b OKpalleHHbIf yyacTOK MWacTHHKH, a Apyrok — CKBO38b Npo3spaudHyto ee 
yacTb. OueBH HO, YTO B pesyJbTATe TAKOM KOMMeCHCAMMM CMeLIeHHe HHTepdepeH- 
WMOHHOM KapTHHbl MpOMCxXoAuJio 
3a cueT HaNMuHA Ha WyTH OAHOTO 
43 WHTepdepupyromlux Wy4kKOB 
F-IJGHTPOB OKpacCKH. 

Pa3ox%KeHHawt B CIeKTp HH- 
TepdbepeHuvoHHad KapTHHa (porTo- 
rpadupoBanacb. CneKTpoHHTep- 
cbeporpamMMa uHyseBoro. oTcueTa 
Tlosyuasacb OT TOH Ke WwacTHHKH 
no ee okpamnsanua. I]pomep 
CHeKTpOrpaMM IIpOH3BOAMJICA Ha 
MaJIOM HHCTpyMeHTaJIbBHOM MHKpo- 

5500 4500 7500 2 cKone OObIUHbIM CTOCOOOM. 
sree Ls | VismepeHua MOKa3bIBaloT, 4TO 
Pye. 1. Kpusaa avcnepcwu shytpy F-nonocn “3-342 NaXeHMa » KOMTpacCi BOCs 
peHTreHu3HpoBaHHOrO KpuHcTania NaC! HHTepepeHMOHHOM KapTHHbl B 
CHeKTpasIbHOM yuacTKe, KOTOpbIit 
COOTBETCTBYeT MoOce NOrMOMleHHA, XOX WUcMepCHOHHOH KPHBOH MoxeT OBITS 
W3MepeH C TOUHOCTHIO He BbIIe 5—8% OTHOCHTeEIbHO MaKCHMaJIbHOrO pa3sMaxa 
KpuBol AUcnepcuu. IIpu sTOM MoOTORKeHHe HATepdepeHUHOHHOH MosOcHI OMpe- 
qenseTca C OOWeNpHHATOH ToOUHOCcTbIO 2—3% OTHOCHTeJIbHO paccTOAHHA 
Mex]y coceqHHMH ToslocamMH. Benwunna sToH owHOKU MpuMepHoO coBMaaerT 
C TOM TOUHOCThIO, Ha KOTOPy!O MOryT MpeTeHOBaTb KOJIMYCCTBEHHbIE Pe3YJIb- 
TaTbl YNOMAHYTOH BbIllIe TeOpHH. 

3. Ha puc. | B Bue SKCHEPHMeHTaJIbHE'X TOUCK MpescTaBseHa JUcMepCcHoH- 
Has KpWBaa, H8MepeHHand BHyTpu F-nonocht NaCl. To ocu a6cuuce oTmoxKeHBI 
JWIMHb!I BOJIH, a 10 OCH OPAMHAT — Pa3HOCTH MexLy NoKasaTesAMU MpeOMIeHUA 
M BeMuMHOK A, KOTOPas YUNTHIBAeT BIMAHME APyruX NoNoc NormomeHusA, OOpa- 
3YIOIMXCA TIP OKpalMBanuu kpucTanna. [lonaraerca, uTO B Mpesenax JanHoH 
MoOChI Noriomenua A— MOcTOAHHAaAA BeNMUHHA, BbIOpaHHad Takum OOpasom, 
YTOOL! IpH v= vy »— A = 0. CnnomHol mmuneli J ua TOM pucyHKe npej- 
cTaBleHa AHCHepCHOHHad KpHBaA, BLIYMCMeHHaA pH NoMomM topMysp (1). 
SHadeHHve ¥) COOTBETCTBYeT TMOJOXKECHMIO MAKCHMYMA MNOJIOCbI MOTOWeHHA, KO- 
TOpad H300paxkKena KOMOKOMONOAOOHOM KPHBOM, a NapamMeTpH a u 8 BHIaMCMAMHCE 
M10 NOJO2%KCHHIO MAKCUMYMa SKCIepUMeHTaJIbHOH TUCHepCHOHHOK KpuBow. Ha tom 
Ke PHCYHKE JIA CpaBHeHHA MpuBeFeHa AucnepcuoHHasd KpuBasn JJ, BETuucTeH- 
Has IPH NOMONIM OOLMHOH OCIMAIATOPHON (PyHKWMM, IpHueM BHIOOp napameTpoB 
OCYILeCTBIAJICH TOUHO Tak, KaK HM B MepBOM cyryyae. 

V3 pHcyHKa MOxXHO BUJeTb,YTO SKCMEPMMeHTAIbHble pe3ybTAaTHI annMpo- 
KCMMMpyioTcs pv momoulm dopmMywbi A. C. Jlapbijopa yume, vem mpH nomomn 
OObIMHON (PYHKUMH OCLMANIATOpHOrO Tuna. Cneqyer ykKa3aTb, OHAaKO, Ha HeOOJIb- 
IMMe PacCXOXCHUA, KOTOPble MMCIOT MECTO M@EXy OMbITOM HU TeopHeli, ocobeHHO 
Ha KpblIbAX AucnepcHoHHoH KpuBou. IIpapya, BenuuHHa sTHX pacxoxeHUlt 
OueHb ONH3KAa K OWMOKAM H3MepeHHi, TEM He MeHee OHM HOCAT CUcTeMaTHYeCKUil 
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XapakTep. BpillomHenuble HaMH H3Mepenua yaa 6 pas nHUHBIX KOHIeCHT pallu 
F-ueutpos B NaCl socnpouspo_aT xapaktep 3Tux pacxox enn. HeOompuiaa 
aCHMMETPHA Bbilaya TOUeK B OOaCTH MaKCHMyMa H MHHMMyMa j\ucnepcHoHHoH 
KPHBOH, NOBHAMMOMY, CBA3aHa C aCHMMeTpHel KpuBol JJ] nornomenua, KO- 
TOpad IIpHBeyeHa Ha TOM Ke pHCyHkKe. 

EcIM BOCHONb30BaTbCA JIHTeEpaTYPHBIM 3HaveHHeM CHIBI oclusATopa (°) 
Aga F-nonocst B NaCl (f = 0,7), To us nunyueHHbIx 3HaveHHii llapaMeTpogB 
-&% WB MOXKHO BHIYHCAUTh KOHWeHTpatMio F-1entpos. Pacuer noKka3biBaeT, 4To 
coracHo dopmyse (1), N = 6,2-10!? uacr/em®, a cormacHo ocuusmATOpHoL 
oyxkuun N=7,3-10!? yacr/cm3. 
PacxoxwxyeHwe MexKy 9THMH 
3HAUCHHAMH COCTaBAeT BeM- * 
uHHYy nopsyKa 15%. 

B xKauyecTBe BToporo IpH- 
Mepa alnpoOayHH TeopHH 25 
A. C.. JJappiqopa MoxKHO mmpH- 
BeCTH TBepAbIH pacTBop PbCle 
B KBr, u3MepeHHe aHOMaJib- 
HOH QucnepcuHu cBpeta B KoTO- 20 
POM mpovsBoyHocb Textom (7). 
ABTop 93Toli paOoTbl He MBI- 
TaeTCA KaKHM-IHOO oOOpa3om 
TPaKTOBaTb CBOH pe3yJIbTaTbl,  7000.. 6000 5000 4000 JO00 A 
a IIPHBOAUT HX B KayecTBe UJI- =A 
JHOCTPaTHBHOrO MaTepHaJla WH pyc, 2. Kpupaa qucnepcwu BHyTpH nepBol yasrpa- 
OOOCHOBAaHHA paspaO6oTaHHOH  uomeronoti nonocei TRepxoro «pacrBopa» KGr+PbCle 
MM MeTOJHKH H3MepeHHi, KO- 

TOpad MWpemcrapsaeT coOoh coumeHeHHe HHTepdepometpa [Oura co cneKTpab- 
HBIM alilapaTomM. 

Pe3ybTaTbl almpokcuMalnuH usMepeHui Texta, BbINOJIHeHHbIe HaMH pv 
nomMomu dopMyspt (1), mpegcTraBseHbI Ha puc. 2, Tye, KpyKKH HM kpe- 
 CTHKM — H3MepeHHA AByX HaGsuofaTeneh, a cioWinad KpHBas—rTeopeTHyecKkag. 
Bsa TOUeK C JJHHHOBOJHOBOM CTOPOHHI OT UcceqyeMol NOMOCbI NOTOMLeHHA 
OOYCJIOBIICH HaMYHeEM OYeHb MODIHOM MomOcHI Cc KOPOTKOBOJIHOBOH CTOPOHEI. 
Ho jaxke mp 3TOM pacxomxKyeHHe Me2%KLY ONbITOM UM TeOpHeli Heb3A CUMTATb 
OoubIINM. 

Takum o6pa30M, Ha OCHOBaHHH IIpHBeAeHHOFO MaTepHaJla MOXKHO yMaTb, ATO 
KOHeYHbIe pesybTaTH! Teopun A. C. JlappiqoBa, NoNyYeHHble B MpesnoNOKeHMH 
O CHJbHOM B3aHMOseHCTBHH BHYTPHMOJeKYJIApHbIx BOsOyKAeHHH NpuMecu 

¢ KosleGaHHAMH ATOMOB pacTBOpHTedA, B MpOcTeliWwiux cMyyaAax MOJeKyIApHOrO 
CTPOeCHHA NOPMOMalOMNX KUeHTPOB» B WpeselaxX M3OMPOBaHHbIX TooOc Norso- 
WICHHA MOryT TIpeTeH{OBaTb Ha KOJIMYeCCTBEHHOe  COOTBETCTBHE 9SKCIICpHMeHTY. 


Kuesckuit rocyapcTBeHHblli yHHBepcHTeT Ylocrynuso 
um. T. TI. Ulepuenxo 13 X 1955 


UHTHPOBAHHAA JIMTEPATYPA 


17. C. Poxgmecrpeuckuh, AnOoMalbHad JucnepcHa BMapax Merassos, 1951. 
2 T. Jie-MerTu, Ouepk aHomasbHOl 2HCHepcuHH cBeTa OT Havala BONpoca u AO HawWMx AHeH, 
(esx Veaniader Pal aats Anns derPliys:, 47,212, 429 (1915)a ve * Ar Cy -as pre 
2oB, KOTO, 24, 2, 197 (1953); U3n. AH CCCP, cep. cus., 17, No 5 (1953). § H.C. Top- 
6ans, A. As llumnonex uf, KKT®, 25, 5. 7 (1955)... ° C..M: Ilex ap, Vecnepo- 
BaHHe 10 3eKTPOHHOM TeopuM KpHcramnos, 1951. 7K. Hecht, Zs. f. Phys., 66, 3, 330 
(1930). 


Sh) 


floxnagm Arapemunu nayk CCCP 
1956. Tom 108, Ne 4 


\ 


P@H3HKA 


P. C. HHPAPJIEH 


O HOBOM THNE PEJIATHBUCTCKH HHBAPHAHTHbIX JIMHEMHbIX 
JIOKAJIbHbIX YPABHEHHM MOJIA 


(II pedcmasazeno akxademukom H. E. Tammom 15 XI 19585) 


, PaccMoTpHM ypaBHeHHaA, He MpHWHaqexamlMe K THMy, MCCeqOBAaHHOMY 
VW. Tenpdayyom u A. Arnomom (3), Ho Quid KOTOpbIX, TEM He MeHee, He Hapy- 
wlaioTca TpH MpHHuMNa, Ha KOTOPbIX OasHpyeTcA CyWeCTBy1Ollad, TeEOpuA avle- 
-MeHTapHbIX yacTun: 1) IpHHUuN pemATHBUCTCKOH HHBapvaHTHOcTH *, 2) MpHH- 
Wun cynepnosunun, 3) IpHHuNM moKamu3yemocTu. Mea npeyaraemoro 0606- 
UleCHUA COCTOHMT B PaCCMOTPpeHHH JIMHeMHbIX AuddpepeHWMaJIbHbIX ypaBHeHHH 
Cc N€peMeCHHEIMH KoOspPPHUMeHTAaMH IPH OHOBPeCMeHHOM OTKAa3e OT MO- 
HATHA CBOGOMHOTO MOA, T. €. NOMA, CyMLecTBy!Olero He3aBHCHMO OT 
CBOHX MCTOUHHKOB. 

Tak KaK €)\MHCTBEHHBIM CYII€CTBEHHbIM PeJATHBUCTCKHM HMHBapHaHToM, 
COCTaBJICHHbIM M3 KOOPAMHAaT, ABJAeTCA 4-MepHoe’ paccTOAHHe Mexy JBYMA 
TOUKaMH (HHTepBaw) 


Sia OE — 9) (2) = rh Oe 2 
(»= 1, 2, 3, 4, x4 = ct), Kosppuuventamu AuddepenuvanbHoro ypaBHeHuA 
MOryT ObITb TOJbKO (PYHKUMM BeMuMH Tuna (1). Ecau moKanu3yemocTb Noma 
ROMKHa ObITb COXpaHeHa, TO TOJIbKO O{Ha H3 TOURK X,, X2 MOXKET ObITh MepemeHHOK 
TOUKOH MOJIA, BTOPyiO HYKHO MHTepmpeTHpoBaTb Kak 3aRaHHoe NoOMO*KeHHe 
TOYeUHOTO HCTOUHHKAa MONA. 


Tak Halpumep, ypaBHeHHe 2-ro mopazKa 


oka 
Ox Oxt 


| A (S12) agya + B (Sua) (x — xh) Sat C (Sua) |x (0) = 


= — Anad (x;— x); (2) 


(A, B, C — mpousponbuble (pyHKUMH S$,.; @ — NOCTOAHHad TOM xe TeH3OpHOlt 
pasMepHOCcTH, 4TO My **— «sapag» yx-nomA; 8 (x) = 3(x!) 5 (x?) 8 (x3) 8 (x4)) 
YAOBJCTBOPACT BCEM N€PCYMCJICHHbIM BbILe TpeOoBaHHAM. Ecam y-nome nopox- 
eHO He MrHOBCHHO MOABAIONIMMCA WH MCUeSAIOLLUM TOUCYHBIM HCTOUHMKOM, a 
MCTOUHUKAMH, pacipefeeHHbIMM ONpexeeHHbIM OOpasoM BO BPeMeHH U B MIpo- 


* Tina KpaTKocTH Mo «peaATHBUCTCKOM MABApHaHTHOCTbIO» 6yeM NOHMMaTb coBMecT- 
HylO0 HHBapHaHTHOCTh M0 OTHOUWeHHIO K MpeoOpasopanuam 4-MepHbix rpyna: 1) Bpamenug, 
2) TpaHcAAuuM, 3) MHBepcHH MpaAMOMMHeiHOM H OpTOrOHaNbHO CcHcTeMBI KOOpANHAT. 

** y M @ MOryT HMeTb, BOOOMLe TOBOpA, NPOH3BOJbHOe, KOHe4HOe Hu jaxKe GecKoHed- 
Hoe, YHCO COCTABIAIOMIUX, MpeoOpasylOMlHxcH COOTBeTCTBEHHbIM O6pasom mpH mMpeobpaso- 
BaHHH Jlopenya. 
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CTPaHCTBe, HY?KHO B3ATb COOTBETCTBYIOMLYIO CyNepnosHuMio peulenuii ypaBuHe- 
HUH THNAa (2) *, « 

7lna Bbiyenenus us (2) Knacca Han6onee MIpOCTHIX YpaBHeHHH, MbI T10- 
CTaBUM CJlefyloulNe oOaBouHble TpeOoBanusa: 1) YpaBHeHHA JIOJDKHbI ObITb 
CNeXCTBHEM BapHallMOHHOrO NPHHUMMA; 2) OHH JOMKHbI FOMycKaTS pasyeseHue 
NepeMeHHbIX NpH a =O HM MpM OANOPOAHBIX rpaHHyHEIx ycnOoBUAX Ha GecKO- 
HeyHOCTH; 3) OHH JOJKHbI HMeTb peulenue pu a=K0. JlerKo cooOpa3ntTb, 
TO €RHHCTBEHHBIM ypaBHeHHeM THMa (2), ¥ yROBeTBOpAIONIMM nepeuuc- 
JI@CHHBIM TpeOOBaHHAM, ABJIACTCA ypaBHenue 


pO Ty 
oy alae al = — 4nab (x, — x 3 
eat rt i. ) x(a) ao (XxX, 2), (3) 
Aaa § 
rye 4 W x—TOCTOAHHbIe, NpHueM h MOJIOKHTebHO 


EEL, «.. (4) 


Bpoya Gespa3mMepHbie MepemMeHHEIe 


iw lbs aoe S 
i ae ae > ae x r S3 x ’ N HK 


M oO03HaYvad % = xi, NomyuHM U3 (3): 


o? 0? 0? 0? 52 Be Sar toe ee 
71 2 : 


= — 53 (&) 8 (Be) 8 (Bs) 8(2). | (6) 


Co6OcTBeHHble (PyHKUMH oOnepaTopa L, ucuesaioljHe Ha MpOcTpaHcTBeHHOM 
M BPeMeHHOH OeCKOHEYHOCTH, H COOTBETCTBEHHbI€C COOCTBeCHHbIe 3HaveHHs 


wWMeroT Buy (? 4): eee 
p — fa EFF +e +t) 
Xnynsngn = Fn, (61) Fn, (2) FAln, (&3) Aly (7) e ees ? 


2 7) 
LYryngngn =—2 (1 + Iie + Ng —h Ss i ] + =) KryNgNgtty ( ) 


eines Ne) B= US 2 
PackjlaybiBad MpaBy!o uacTb ypaBHeHua (6) no dyHKUMAM (7), Nomyuaem 
pewieHHa ypaBHeHua (6) (cm. (°)): 


Fe GGT) 
) hm TA? 


fos) = Vi Rae Oe tad 6 Pa (c) Le (,) ee a) 9 Be (tT) 


x >; ? 4 2 ? (3) 
(m Selig fy ae P - g2 (mtr tte+2) nl no! ng! 1! 


Ny, Ma, Mg, 1==0 


ee 


* BaxkHO OTMeTHTb, UTO, B MPOTHBOMOMOKHOCTh ypaBHeHHAM C MHOCTOAHHbIMH ee 
WMeHTaMH, pa3JIMYHbIM MOJIO%KeHHAM TOYeUHOrO HCTOUHMKa ore ene) ES aes 
TOMbKO MpaBble, HO HM JleRbIe (OQHOpOAHBIe») YacTH ypaBHeHHA (2). | pr eoiu onabaale 
ypaBHeHuli, cOoTBeTCTByIOW\ad HeTO“eUHOMy (B 4-MepHOM cMbIcJie) pacnpesese ee 
KOB, MOXKeT ObITb 3aMeHeHa OJHAM MHTerpo-AupepeniualbubiM ypaBHeHHeM 
PeHIMaJIbHBIM, Kak B OObIYHOM TeopHy). : 
o7 
‘ 


; 


Ucnomb3ya CBi3b MOJMHOMOB Spmuta c nosuHoMamu Jlarrepa (°) H 060-— 
3Hayad y+, +Ns =m, Nepenumem (8) B Buze { 


a gah (2 pee pelts?) 


k= Re 
(—*/2) ea aie sg A tii 
Ba lee Stn EDL MG) LG). 8) 
. ao ny tny-tng=m 


4 on 
u, m=O al reo ar 


IIpumeusia Teopemy cylox%KeHuaA Ala TMomMHOMoB Jlarrepa (7) H OOo3Hauasa 
eP— e484 nonyyaem u3 (9): . 


£2 (Ya) (52) Ala) (2 

a —I, (e?-+72) La eee ee . 

X (0, t) = sae > 4 (10) 
n, m=) m— n+ 


Ecau ToueuHbI HCTOUHHK yY-MOJIA CyWeCTBOBaJl BCe BpeMA JO HEKOTOpOrO 
MOMeHTa HaGmoyeHua ¢, HW ABUrasicA 10 WHeEpiwuu, HMeeM, yuTA (5), B CucTeme 
KOOP]HHAT, B KOTOPOH MCTOUHHK MOKONTCA (°): 


e 
co 


X (p) =2\ X(p, t) d= = 


I ps lle —4)" (2n —1)!! 
= 22 Si oy ee 
m=0 emo 2"! (m—n +547) 


Ecma «<1, tT. e. ecmm x<< 1/A (wu, B YacTHOcTH, ecmu x= 0), paByto ” 
yacTb (11) MoxkHO TpH6OmMKeHHO MpocyMMHpoOBatTb. . 
SameTHM clipaBa, uTO no dbopmMyse Crupuauura qua OombUIMX 1 


See ea 


Qn n 1 —_— on 2 ~~ ae 
2°n! 2 (es) ey 2% 


= 0,142. (12) 


Ana 16 navanbHbix 2 a, papusertca (8) 1; 0,5; 0,375; 0,312; 0,273; 0,246; 
0,225; 0,209; 0,196; 0,185; 0,176; 0,168; 0,161; 0,154; 0,149; 0,144. . 

IIpunumas, uro uncno (eV 2x) yocrarouHo xopoio alll pOKCHMupyer 
Qn, HawHHad C a=1, nNomyyaem ua CyMMbI 10 7 B (11) (cm. (°)): 


ea aS ey a ee 
PRT Vm oan 90 V On Be a 5 (13) 


rae G(x) =9(=$*) —9(4) wo (x) = Log (x). 

OTHouWeHMe Broporo wieHa MpaBolt yactH (13) k nepBoMy 4eHy OpIcTpo 
CTpeMHTCA K HyJO Mp m—>oo, a JA HavanbHbIxX m OHO paBHo:— 0,111; 
—0,091;— 0,084;... [pene6peraa nostomy BTopbiM ueHom B (13), nomy4HM 
HeEOOJIbUIOe YBeJMYEHHE CYMMbI MO #, KOTOPOe B HeKOTOPO! CTeMeHH KOMMeH- 
cupyeT ClesaHHoe panblile yMeHbueHve ee. OkoHYaTebHO Aa X nomyuaem 


(cm. (°)) 


TA e /3 0? 4 
X= pel +9): (14) 
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Bropot yen B (14) nomyyeH mytem npeyembuoro nepexoga (ye 


[> 3] M PZ 1 a 
D1)" @)= tim y 2718 (2) = im (1—2“hy\e = 45) 
m=0 z>—1 m=0 z+ —1 ub 


Ecau X WuTeplperHpoBaTbh Kak MOTeHIMasl HeKOTOpOrO cHAOBOrO TOVs, 
MOpOXACHHOrO TOYCUHBIM HCTOUHHKOM, NOCTOAHHbIM unten B (14) He uMeeT 
3HaYeHHYA WM MOMKET ObITh OTOPOIIeH. i 

Vrax, noaran r = do, nlomyuaem culeqyioululi BU «2eMeHTapHOrO 3akOHa» 
sToro MOTeHWHawa: 


—r*/2}2 
XS st- ——_— 
(r) = const ab (16) 
Xota dopmywa (16) npHO1mxeHHad, xapakTep ocoOeHHocTH npH r=0 
NONyYeH WpaBHJIbHO, KaK 3TO CJIeqyeT H3 pacCMOTpeHHA ypaBHeHHaA (3) upu 
Sig <<. h. 
Ecum «>> 1, T.e. ecm «>> 1//, Mbl MoxkeM MpeHeOpeub Ha paccTosHUAXx 
Sjg TopayKa A (rye y CyWIeCTBEHHO OTJIHUYHO OT HYJIA) BTOPbIM WieHOM B (13) 
lO CpaBHeHHIO C TpeTbHM, HM BMecTo (16) nNosyaaem noTeHiMan FOKaBpl 


Ke 


X (r) =const- : 


ABTOp BbIpaxKaeT HCKpeHHio10 OsarogapHocts VM. M. JIudumuy, JI. M. Tsaru- 
ropcxomy HW A. H. Ilopsuepy, a Take payy coTpyqHHKos Du3yuKo-TexHH- 
yeckoro uucTuTyta AH YCCP B Xappxose, rye Oblla BHINOMHeHa HacTosMaa 
paOota, 3a MosesHy!oO JHCKyCCHIO H WeHHbIe COBeTbI H 3aMeuaHHs, 


BpomaBckKHi yHuBepcuter um. B. Bepyta Tlocrynus10 
u Ou3snueckHi HHCTHTyT AKayeMHH HayK 10 XI 1955 
Tlonbexox Hapoguo Pecny6suKu 
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{Hallpumep, 10 A6emi0 (®)), Tak Kak Jd OOMbINUX m SZTOT pA MOMHO MpeACTABUTb B BUAE 


(ep V 2x) * exp (5) ¥(—1)™V m sin (2e Vm). 
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NM. r. KAPIL 


rPA®HYECKHH METO PACUETA MHOPOCJIOMHbIX MOKPbITHA 
(I1pedcmaszeno axadenuxom I. C. Jlandcbep2om 11 XI 1955) 


Auamuruueckue MeToybl pacuera MHOrocuOHBIX MOKppiru He oOsaaior 
NO cHx Mop *xemaemol OOulHOcTHIO. HavOosee cylleCTBeHHbIMM pe3yJIbTaTaMU 
ABIAIOTCA 3ffecb (opmysia CyxaHogscKoro(') H ee OO0OMeHHe, aHHOe aBTO- 
pom ato ctaTpu (?). Oguako 9TH PopMysbI OrpaHHYHBalOTCA, BO-IIepBbIX,, 
JM2JIeKTPHYECKUMM TOKPbITHAMH, HM, BO-BTOPbIX, IPHMCHHMbI TOJIbKO K [BYX- 
KOMMOHeHTHEIM NoKpbiraam. Mexay TeM, OMpeeeHHbIH MHTepec MpefcTaB- 
JIMIOT TaK2K€ MHOPOKOMMOHeHTHbIe TOKPbITHA, COfepKallMe, BO3MO%KHO, H 
TOHKHe MeTasmuuecKue cou. A TaK KaK aHaJIMTM¥YeCKHH pacyeT CTAHOBHTCA 


Puc. 4 Puc. 2 


B CaMOM OOmeM CJlydae, “MOBHAHMOMY, HeOOO3PHMO CJIOXKHBIM, TO KaxKerTcs 
YMeCTHBIM IIpeAJIOKUTb OYEHb MpocToH rpadbwyecKu MeTOA pacueta, OOsa- 
Waroulu4u K TOMY XK MaKCHMaJIbHOM OOM{HOCTHIO. 

Ilycrb wMeem kKakoe-M60 MHorocmoliHoe noKppitue 7; (em. puc. 1), 
OrpaHWeHHoe cpeaMH C MOKasaTeJAMM TIpeNOMJICHHA My (CBepXy) H Mo 
(cHusy). CHavana npexnomoxKuM, 4TO BepXHAA cpeqa — AMaeKTpHK, Tora 
Kak OTHOCHTCJIbHO HHKHeH CpebI HM cocTaBa NMOKpbiTua 7, MbI He JeulaeM 
HMKaKMX OrpaHMyeHHh (KpomMe u30TponHoctu). AMMIMTYAHBIA KosppuIMeHT 
OTpakKeHHA NNOCKOM BOWHbI, Majaroulelt Ha NoKpyiTHe 7, cBepxy Moy yrsom 
S,, WYCTb OyeT rp. 

OrpaHH4uM, fasee, BepXHIOIO Cpefly yOCcKO MOBepXHOCTbIO, Mapasedb- 
HOM MOKPBITHIO (pvc. 2), Tak, ¥TO K MOKpbITHIO OOaBUTCA CBepXy HOBbIii 
COM C TOJMHOK dy, MpHyemM Haq 9TOM MOBepXHOCTbIO MOMeCTHM 
Tenepb AMoeKTpHyecKylO Cpefly C MoKasaTeseM MpeJIOMMeHHA fy. lony- 
YeHHOe TaKUM OOpas0M HOBOe NOKpbITHe OOO3HaUMM Yepes Ty 44. 

Ilyctb Tenepb u3 (k-+ 1)-H cpeqnl maqaer mocKad cBeToBad BOsHa Ha 
T+: HOR yraoMm %%4, TakuM, 4TO B A-f cpeqe yrou HalpaBueHuA cBeta 
ocraetca 9. AMNNUTY_HDIA KospunueHT oTpaxeHua OT Tk41 Upu 9THx 
yYCNOBHAX MycTh Oyqer p44. 

YroObl BbIPasHTb Fes, Yepes Fp, OyqeM paccmMaTpHBaTb T7%4, Kak 
OObIKHOBEHHYIO MJIOCKO-MapasebHy!IO MacTHHKy, OrpaHHyeHHy!O cBepxy 
MMOCKOCTbIO pasyema ka u (k-+1)-% cpeq, a cHusy — noxppirHem 
Tr. Tak Kak MpH BBINMCICHHH fej, HM TOmMMMHa Ty, HH ero cCTpyK- 
Typa HHKakOH pO He UrpaloT, a CYIIIeCTBCHHbIM SABJIACTCAH TOMbKO 
AMIIATY Hb KOSpPuLMeHT OTpaxenua or Ty, TO MbI BUpaBe JelicrBHTemDHO 
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a 


paccmatpuBaTb 7,4; Kak NNOCKO-Napasembuyio mnviacruHky. Ec ad, ectb 
AMIVIMTYAUBIH KospPuyHeHT OTpaxkeHHA Ha rpanune us (k + 1)-f Cpeybl B 
ee CPeAY, a by —amnsutTy{HbEit KoadbuuveHT npoxoskyenua (Tak. UTO 
a + 6; =1), TO DpH nagenuu Ha Ty4, MOCKOl BOHEI eMHMUHOL amnan- 
TyMbl MOxKeM (paccMaTpHBaA MHOTOKpaTHOe OTpaxkeHHe Ha BepXHeli nocKocTH 
pasyena H Ha 7) MpeycraBuTb oTpaxkeHHy!O BONHY B BHJe cynepnosuuun 
BOJIH C aMIJIMTyJamMu 
# 


418, 


21d, - 222 272 3 
Rayburn", anbiere 


2 i8 
Ax, Oxyrne eat 


rye 


OK = Rotrdx COS Oe : (1) 


uM ky) — BOJHOBOCe 4HCIO B BakyyMe. CieqoBatembHo, 


2 218}. 2.2 A187. 
Teta = Ax + berpe™* — anburye” * +... 


ay - rere 


ri = —————_—~-- c 
Pear ee (2) 


Ora copmysia saBsseTca ocHOBHOH. Ip ee BrrBoge npeynonarasoch, 4To k-v 
(a Takxe (& + 1)-a) cpegbl — qusmekTpuku. OgHako ona BepHa Hu Ges 9TOrO 

orpanuyenua. Jieno B TOM, 4TO Ty xe bopMysy (2) MEI MormM ObI NOJFYYHTD 
_HHBIM TyTeM— UCXOAA M3 TpaHHYHbIX ycJOBHH 


JIA BEKTOPOB OIA Ha BCeX MJIOCKOCTAX pasyeua Nee 

cpeq. SToT BbIBOR Obl Obl Tropa3sqo cwomHeEE, ate 

“HO pe€3yJIbTaT, KOHEYHO JOJDKeH ObITb TOT Xe. ———- 
Ho Torga ACHO, 4TO CJelaHHble BHaYase orpa- | tm 
HHYeHHA OTMagaioT. B camMom jlese, rpaHHuHbie 


yCNIOBHA B Cilydae KOMIIJIeKCHOrO BD; (werasau- 
yecKHH CJIOH UIM yCJIOBHe TOJIHOrO OTpaxkeHHa: 


/7, 
n sin Dy. SE St Se ae (eee eee 
a 1) HM KOMIIJI€KCHOrO 7 (MeTaJJIHUe- mu 
k : ( 
CKHHi CJIOH), a Take B CJIyYae KOMIJICKCHBIX Dz44 | 
Mo x41 COXpaHAIOT Ty %e (opMy, KakylO OHH Puc. 3 


MMEIOT, KOIa STH BeJMYMHbI JeHCTBHTeJIbHBI; 
CNeOBaTeIbHO, H BbIBOJHMaA U3 HUX ChopMysia (2) (XOTA MbI BbIBeJIH ee 
pyruM myTeM) JOu2KHa COXpaHHTb cBoH Buy. Pasnuna OyyeT JMWb Ta, 
4uTO B STOH qopmyse 0% H Az, CYRAYT KOMMVJICKCHBIMH BeJIMUMHAMH, NOJOOHO rz. 

Vitak, (2) umeeT yHHBEpcaJIbHy!O MIpHMCHHMOCTb, B YeM, BIpOYeM, MOXKHO 
yC€eHTECA WH HENOCpeJCTBCHHBIM €€ BbIBOMOM Ha OCHOBe rpaHHUHbIxX yCOBUl. 
Xota cnoco6, KakKHM MbI Nlowyuns (2), HeIpHMeHHM B OOLIeM CyIlyyae, 9TOT 
pesyJIbTaT BepeH, Kak MbI yCejuMcb, Oe3 BCAKMX OrpaHuyeHHi. 

Mopmyuia (2) ABAAeTCH pekyppeHTHOH. Ecau mpl wMeeM NoKpbiTue 7 u3 
m cuiceB (pvc. 3) C NoKasaTeIAMH MpeJIOMJICHHA 14, fg, ... , Mm, TpHueM 
CHH3y HaxXOJHTCA cpefa C MOKasaTeeM MPeJIOMJIeCHHA Mo, a CBEPXy — C MO- 
KasaTeyieM NPeJOMJEHHA nN, TO [Isl AMMMMTYAHOrO KOSdulMeHTa OTpaxeHnA 
cpeta, llajakmero cpepxy oy yriom 0 Ha 7, uMMeem: 


Bin + r merom 
{+ a,,r,,e% em 


’ 
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npvuem 
: BOn 
eee: Gy ig Se pee ee te gee 
Eni 218 7) — 
lee pac ema (om aN 


HT. Jl.; HaKOHEL, 


a+ rere 
A hg 2i8 
1{tayye 
H 
Ty =) 
M3 9THX peKYyppeHTHbIX (OpMyJI B MpHHiwne MerkKO UCKJIIOUHTb © 
a > 
ro, 13,+++ 0m UM BbIDA3HTb fF TOJbKO YePe3 Ap ,Qy, ..- , Am UH %, Ons ale bo One 
(MIM, WHaye, Yepe3 My, fy, ; 
coagllm, 12 W Qa; Qa. % pdm), eRe 


06pa30M, aMIIMTY AHI KOSPPUUMeHT 
OTpaxKeHHA OT JaHHOrO MOKPbITHA 
3ABHCHT TOJIbKO OT Q, Qy,.--, Am U 
Chis Op, Sop ees 
OyHako mpolesypa WCKsNO“eHHA 

B OOMleEM cCuIyyae HeBbIrOsHa, Tak 
Kak lpHBesia Obl K OYeCHb TpOMo3sz- 
KOMy BbIpaxkennio. IlocmeqoBatesb- 
HOe BHIGHCMCHHe Ts, fs, »--s Tins 
IIpH MOMOMLH peKyppeHTHBIX dop- 
My] TakXKe YTOMHTeIbHO. S3aTo 
MOXKHO yKa3aTb WIA TocseqoOBa- 
TeJIbHOrO HaXOKJeCHHA STHX BeJH- 
WMH CJIeqyIOuluH OUeHb MpocToH 
rpaduyeckHi MeTOR. 

KondopmMHoe lipeoO6pasoBaHve KOMMJIEKCHOH MJIOCKOCTH 


Puc. 4 


w=thz 2=x+wy, w=a4+e (3) 


HepeBOAuT J€KapTOBy Ce€TKY KOOP]WHAaT Ha Z-IIJIOCKOCTH B C€TKY OMMOJIS pHBIX 
KOOPJMHaAT Ha W-IJIOCKOCTH: 


il ; 1 
(4 — cth 2x)? + v? = ase PAD le 2) rear (4) 


Ha puc. 4 u300paxeHa 9Ta CeTKa BHYTpH €MHHYHOrO Kpyra BMecTe c 
CeTKOH OObIYHBIX MOJIAPHbIX KOOPAMHAT. 
Takaad {Bolivai KOOpAWHaTHad cCeTKa HU CJYKNT vA rpaduyeckoro 


HaXOMMCHHA BeJIMGHH fy, fs, ... , Tm, Fr. MmMeHHo, nosoxKUB 
21d, 
ay =tho,, ree’ °* = thos, (5) 
OyjIeM UMeTb: : 
ati = th (%_ + pn). (6) 
Hs stax opMy BuAHO, YTO BeMUHHEI ay, (R=0,1,..., m), re u rperek 
(kR=1,2, ... , m) cneqyeT u306paxKaTb TOUKAMH B KOMIMJICKCHOM MJIOCKOCTH 


W, HCMOMb3yH CeTKy NOJAPHbIX KOOpyMHaT. A OMNONAPHBIe KOOpAUHATHI 
CuyKaT [Jit HaXOKMCHUA Fp4, 0 Popmyse (6). Mmenuo, rx4, ABMIAeTCA TO 
TOUKOH Ha rpaduke, OMNOMAPHbIe KOOPAHHATbI KOTOPOH CyTb CyMMbI 6uTIO- 


is o 
JIAPHBIX KOOPAMHAT ToUeK Gp U re” *. Tlo Tk41 CuleqyeT Jasee HaliTu 
. 2i6 Q C Yo vo eo" 
ree "1, Ecru 944, JeHCTBHTeIbHO (OOBIUHBIM USTIeEKTpHYeCKHH CuIOH), TO 
218 
yMHOwKeHHe Ha e "+l poncxOAMT mpocro myTemM Bpalllenus Ha yrou 28n44- 
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Ecau xe 644, KOMMIeKCHO, TO YMHOKeHHE Ha eek HecKombKO CJIOXKHEE,. 
OCTaBaACb BCe-TaKH JI€EfKO BbINOJIHHMOH onepalHen. e 

TakuM OOpa30M, 4TOOLI MpoMsBecTH rpadwueckHH pacueT JaHHOrO MHOrO- 
CNOHHOrO NMOKPbITHA, T. e€. HAHTH KospPHUHeEHT OTPaxKeHHA pH MaHHoM 
yrse najenua 9, ceqyer: 

1) BLINHCAMTb yIrJbI IpeNOMNeHHA Yo, 9y,..., 9m} 

2) BLINHCIHTb (10 dbopmMyviamM W@penenA) amMMNTyyHble KospPuUveHTI 


OTPaKeHHA dy, Ay, ... , Am MeXKAY coceqHHMH .cpeyamu; 

3) BBITHCIHTb 6,, 3, ... , 5m MO opmyuie (1); 

4) HaHecTH Ha rpapuK TOUKH Ay ==F1, Ag, As, --- 5 Am; 

5) HaXOHTb TMocweqOBaTeIbHO, Kak, OOBACHEHO BBIMe, fy, ree2!52, rs, 
re2!8s Aiode Bi hes rme™, r. OueBuyHO, BCe 9TH TOUKH OyyT Haxo,uTEes 


2157. a 
‘BHYTpH eqMHMUHOrO Kpyra, Tak Kak |rp|<1 u | ree *|<1. Kepagpar pac- 
CTOAHHA MocseqHeH TOUKH OT Havasa HW paBeH HCKOMOMy KO3@iHHeHTy” 
oTpaxenna: R=|r'/. 


: Tlocrynuso 
: 19 VII 1955 


I[HTHPOBAHHAS JIMTEPATYPA 
1B. B. Cyxanoscxnii, JAH, 95, N 2 (1954). 
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Axanemux AH YCCP A. Il. KOMAP, M. B. CTABHHMKOB u JI. A. ALIA 
Wb d’y3HOHHAA KAMEPA HH3KOroO JABJIEHHA 


Jlucbpy3voHHble KaMepbl B MoceqHee BpeMA BbITeCHAIOT M3 OOHXOMa Aep- 
HBIX JlaOopaTopuli Kamepbl Buspcona, OcobeHHO Kora NPHxXoO_UTcCA paOoTaTb 
C MY4KaMH (OTOHOB WIM 3apsA2%KeHHbIX YaCTHI OT yCKOpHTesen. 

[IpoxykKTbl aepHbIX peakUMi, MOyuaroujMecad Mpu.oOcTpene aRep POTOHaMH 
WIM 3aps2KeHHBIMM YacTulamu c sHeprveH Bo 100 Mos, oOnl4yHO MouyuatoTcsr 
c 9Heprveit He Gombe 10—15 Mos c HeOombWIMM TIpoOeroM B Kamepe aTmociep- 
Horo jaBienusa. Iipu ucnouib30BaHWH MarHUTHOTO NOJA c OObINHOM HallpsxKeH- 
HocTbIO 0 20000 sper. pakuycb!l KPHBH3HbI CeOB OUEHb BeJIMKM MU TpyAHO onmpe- 
JI@sIMMbI KaK H3-3a MaJIOCTH cTpesbI Mporu6a cyleqa, Tak MW W3-3a BIIMAHHA KyJIO- 
HOBCKOFO pacceAHHA MpOLYKTOB peak (MpOTOHOB, JeHTOHOB HJM «&-dacTH). 
Dro OOcCTOATeEMbCTBO 3aTPYAHAeT HACHTUUKAUMIO YaCTHI, — NPOLyKTOB peak- 
uuu. B auTepaType ONHCaHO MHOFO pa3JIMUHbIX KOHCTPpyKUMH Auddpy3HOHHEIX | 
Kamep (1,7), OWHaKO BCe 3TH KaMepbI MaJIO NIPHFOAHb! AIA aHadu3a MpOLyKTOB 
AMCPpHbIX peak Mano sHepruu. B cmyuae paOoTbl c y-My4ykaMM B KaMepax 
aTMOC(epHOTO aBJICHHA HW BbIMe MOWyyaeTcA JONOJHHTeIbHOe yCORKHAoULee 
OOCTOATEIbCTBO: CHJIbHbIM (POH, OOYCIOBICHHIH «NapHbIMM» 3JIEKTPpOHaMH H TO- 
3HTpoHaMH. YHHUTORKeHHe STOFO (OHA BeCbMa CYIIECTBCHHO. 

B nawel ma6opaTopuu moctpoeva Zuddy3sHouHasd KaMepa JuaMeTpom 30 cm, 
IPH NOMOMM KOTOPOH BOSMOXKHO JerKO JACKPHMVMHUNPOBATH CJIeAbI YaCTHL, JerKO 
yCTPpaHATb «MapHbl» (OH WH BIMAHHe KYJIOHOBCKOTO pacceAHHA, a TaK2xKe Mosy- 
YaTb OOOH NpoSer 3apAKeHHbIX UAaCTHIL MaOH SHeEprHu. OKa3biBaeTca, BCe 
9TO MOCTHIaeTCA PIaBHbIM OOpasoM YMCHbIICHHeM aBJICHHA CMeCH Tapa HW BO3Ayxa 
B KaMepe M YacTHUHO peryJHpoOBKOH NoauM paOouero BellecTBa B KaMepy. 

Ham us3pecTHa TOubKO OfHAa paboTa, MOCBALeHHad KaMepe HM3KOrO aBie- 
HUA, OMHAKO RaHHble STON paOoTh! TpyLHO HCHOMb30BaTb AIA NOCTABJICHHBIX HaMu 
nenel (*). B Hamel xe KamMepe MOXOOpoM NOA_XoAAMero aBeHHA MU perysMpoB- 
KOH MOfayv Napa B YYBCTBUTEIbHY!O OOACTb KaMepbI OKA3bIBaeTCA BO3MOXKHBIM 
AMCKPHMMHHPOBaTbh YaCTHIUbI PasIMYHOH MOHU3UPyromleH cnocoOHocTu. Ham 
KaKeTCA, YTO Halll OMbIT MOXKET OKASATHCA NOMeSHBIM H MIA Apyrux sa6opa- 
TOpHH. 

Ha puc. | noKkasana KOHCTpyKUMA Hamieli Kamepbl. 

IIpu aBneHHH cMecv MeTHIOBOrO CHMpTa H BoOsyxa OKOO 30 MM pT. cr. 
PasHOCTb TeMIlepaTyp Me%Kky HH30M HM BepXOM KaMepbl coctaBaaeT 46° (—4° 
BBepxy H —50° Buusy). HaGmogan pasmepbi oOnacTu OGeHeHUA MapoM BOKPyr 
cieqa (YepHad KaliMa OKOJIO CBeTIbIX CNeOB Ha puc. 2), MOXHO OCYyIeCTBHTD 
JMCKPUMMHAalMIO YacTHI, NO MOHM3AaLMH, 

J\A MsOCTpauMH BO3MOKHOCTel KaMepbl HH3KOTO aBNeHHA NoKasanbl 
Cilebl OT Tap SJIEKTPOHOB H NOSHTPOHOB; Ha puc. 2 NosyyeHHbIe pH NomMon 
KaMepbl aTMociepHoro JaBleHus KM Ha puc. 3 MpM MOMOMM KaMepbl HU3KOrO 
WaBJeHus. 

Ha pyc. 2 cnegbl OT Nap yerKO BbIPHCOBBIBaIOT (POpMy My4Ka y-1yuelH OT 
CHHxXpoTpona Ha 100 Map. Kpome toro, Ha 3TOM Ke CHUMKE B LeHTpe BUI CBeT- 
JIbIe CHENbI %-TaCTHIL OT penapata Topun «B» c MaKCHMaJIbHOH sHeprnel 
8,7 Mas. Temubie O6acTH BOKPYF CBETABIX CEAOB STUX YACTHL — 3TO o6acTH,: 
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Puc. 4 


TAH, t. 108, Ne 1, Komap, Craduukos, mun 


o0eHeHHbIe MapaMH MeTHMOBOTO cHMpTa, H3pacxofoBaHHoro Ha oOpa3oBpaHue 
KalleJIb, COCTABJIAIOIUX Cel. 

Ha stom *Ke CHUMKE BUAHBI Ooslee TOHKHe CBETIbIC CeE{bICOTO-I1pOTOHOB 6e3 
GepHOH KauMbl, JIErKO OTHUAIONIMeCcA OT CuIeQOB «&-"aCTHL. 

Ha puc. 3 nokasanbi clef, MOulyYeHHbIe MIpH TeX 2Ke yCOBHAX paoTHI CHH- 
XpoOTpoOHa NIpH NOMOUIH KaMepbl HH3KOrO JaBsenuaA (30 MM pT. crt.). Cna6piit 
ou Tap ene samMeTeH, H TOMbKO B HM KHeH YaACTH CHMKa, T. €. OH MpakTHuecKH 


Cy 


4g 
Y 
Z 
4 
4 
( 
‘ 


Puce. 1. J — BepxHee cTek0; 2 — BeHTHIb; 3 — KONbIeBOL 
JIOTOK, HANOJIHCHHbIM MeTHJICBbIM CIMPTOM, KOJIHUeCTBO KOTO- 
foro HeMmMpepbIBHO NONMOHAeTCA MPH NomMOoULH HeOONDbIUOrO 
3JIEKTPOMarHHTHOTO MOpWHeBoro Hacoca; 4 — 60KOBOe IH- 
JIMHApHyeckoe CTeKI0; 5—KONbUO M3 OprcreKsa WA 3alllHTbI 
OT 3ANOTeBAHHA CTEKNAHHOTO WHAMHAPa; 6— xonOAUNbHUK — 
MeHasd TpyOuaTad cMHpadb, yepes Hee MpomyckKaeTca xOO- 
HbIM a3OT, NOCTYMAaIOMIHH HEMOCpeACTBEHHO H3 Abloapa; pacxoy 
a30Ta 2 1 B 4uac; 7 — HO KaMepbI, H3rOTOBJIEHHOe H3 TeKCTO- 
HUTA JIA YMCHbIeHHA MOABONa Tella 3 OKpy2xKarowleli cpeAbI; 
& — JIHCK H3 KpacHOH Med WIA ycTpaHeHHA TeMMepaTypHbIx 
HeOWHOpOAHOCTeH; J— KOJIbIO AA MOA OUMIatollero 27eK- 
TpHyeckoro noma; 1JO—npomekyTouHoe MaTyHHOe KOMbIIO C 
BBOJaMH Jia TepMonap; //—BepXHAA 4aCTb JaTyHHOrO KOp- 
mlyca KaMeppbl 


OTCYTCTByeT, HO 3aTO CBeTJIbI Cle MpOTOHa OYeHb XOPOLWIO 3aMeTeH MOUTH 
yepe3 BCIO KaMepy 6e3 YepHOH KaliMbl. 

Ha puc. 4 noKa3aH TouyYeHHbIM pu Tex xe yCOBUAX paOoTbl CHHXpOTpOHa, 
4TO H JIA Cyan pvc. 3, CHAMOK CueJOB %-YaCTHL Mpenapata Topua «B» npu 
JlOcTaTOUHOM NOcTyMJIeHHH cnupTa B KaMepy. Bokpyr 9THxX ceqOB HET TEMHOH 
Kalimpl. Jl MHa CJIEZOB 3HadHTeJIbHO OosIbIe, YEM B Cyuae CHHMKAa, lOKa3aH- 
Horo Ha pc. 2; cmebI IpAMble, T. €. KYJIOHOBCKOe paccesHve %-4YaCTHL, MpakTH- 
yecKH HeCYIIeCTBeHHO. 

IIpupeqeHHble aHHble NMOKaSbIBaloT, 4TO MpesareMai HaMH KaMepa AB- 
JIACTCA HA@KHIM MPHOOPOM JIA HCHTHPMKALMM 3apAMKeHHIX YACTHI, — Mpo- 
AYKTOB (POTOARepHbIX PpeakUM M OMpeseNeHHA HX MMITYJIbCOB IPH MOMeLLeHHU 
KaMepbI B MarHuTHoe Nowe. CylefyeT OTMETHTh, YTO IPH HH3KUX JaBJIeHHAX Ce ABI 
OUeHb OBICTPO PaCMIbIBAIOTCH, YTO Jae€T BOSMOXKHOCTh YBEMMYATb YHCO CHAMKOB 
(CHUMKH MOXKHO JeaTb Yepes MpOMex*KYTOK BpemMeHH MeHbue | cek.). [ny6uHa 
paGouell OO6nacTH B ONTHMaJIbHBIX CyYaaX IPH WaBseHHH OKOJIO 30 MM PT. CT. 
papusaetca 20 MM, pH aTMociepHom JaBneHHuH Jo 100 MM. 

JlenunrpancKui @u3HKO-TexHHYeCKHM MHCTHTYT 

Axaflemuu HayK CCCP 
UWMTUPOBAHHAA JIMTEPATYPA 


Hp kK, Jlianunxescnunh, 10; (A> WepGakos, KOTO, 27, 103 (1954). 
2M. Snowden, Progress in Nuclear Physics, 3, London, 1953. 3W. J. Choyke, 
C. E. Nielsen, Rev. Sci. Instr., 23, 307 (1952). 


5 JAH, r. 108, Ne 4 


Ilocrynuso 
20 VII 1955 
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Jloxnagn Akaylemun Hayk ccCcP 


1956. Tom 108, NM 4 


‘ 


®H3HKA 


A. HM. KY3bMHH, I. B. CKPbIMHH, Fr. B. THHYTOBA u FO. I. IWA®EP 


YHUKAJIbHASA BCIbILIKA HHTEHCHBHOCTH KOCMHYUECKMX 
JIYUE 
‘I1pedcmasrexo axademuxom J. B. Crobensyolnolm 5 II 1956) 
23 espana 1956 r. B 3 yaca 45 mun. no [punsuyy Br. SKkyTcKe (51° reomar- 
HYTHOH c. w., 129° B. 4., 101 MHayl ypoBHeM Mopa) TpeMA aBTOMaTHYeCKHMU 


HENpepbIBHO JelicTBYIOMIMMA MpHOopaMu s3aperMcTPHpOBaHa HCKJIOYHTeIbHO 


aN 


eth 


Pear retry 


| 
| 


i 


MOA 


NEN 
; 
\ 


Puc. 1. PasmemjeHve H XapakTepHCTHKH perucTpHpytoulel anmapaty- 
PHI CTaHWMH KOCMHYeCKHX MyyeH AkyTcKoro dunuvana AH CCCP. 
{ — wounsanMonHad Kamepa ACK-1 c Kommencauueli cpequero 3Ha- 
4YeHHA MOHH3aWMOHHOrTO OT KOCMH4eCKHX Jy4eli, oObemom 1000 1, 
HanOJIHeHHas aproHoM Jo 10 aTM., 9kpaHHpoBaHHad 12-canTHMerTpo- 
BbIM COoeMm Pb. 2 — HOHH3al\HOHHad Kamepa C-2, ananoruuHasa no 
Tuny ACK-1, o6bemom 20 1, HanlomHeHHaa apronom jo 50 arm., 
9KpaHHpOBaHHad cnoem Pb TommuHok 12 cm. 3 — cueTanKoBas ycrTa- 
HOBKa CKPelCHHbIX TeIECKONOB WIA perHcTpalluH xKecTKOL # KOMNMO- 
HeHuTbI / NO BepTHKaNH H NOX yrmamu 30° K BepTHKanH C¢ 1ora H C ce- 
Bepa. #4 — [Be OMMHAKOBbIe CUCTYHKOBbIe YCTAHOBKH JIA perucrpa- 
WMH WHPOKHX aTMOCHepHbIX MHBHeH KOCMHYeCKHX Jyuell Cc MmN0T- 
HocTbIo 25 yacruy/M? (rposinbie copnayenua) u 50 uactun/m? (me- 
cTepHble cOBlajeHHa). 5 — KHpMHuHDI cBoxq TommMHO 50 cm 
(100 r/cm?). 6—nepexppirue TepmocraTHo KaOunEt (8 r/cm?), 7 — 
mepekpnitHe (2 r/cm?), 8 — nepexppitue (8 r/cm?) 


6obIaA BCIIbIMIKa HHTEHCHBHOCTH KeCTKON KOMIOHECHTHI KOCMHUeCCKHX qyuen = 
YounsanMonnpimu Kamepamu ACK-1 u C-2 (pacnooxenne u xapakTepHcTuka 

ammapaTypbl IpHBeyeHbI Ha puc. 1) oTMeyeHO BHe3sanHoe yBenMueHve J Ha 
* B mocaexylouleM WHTCHCHBHOCTb >KeCTKOI KOMMOHeHTEI KOCMHYeCKHX Jlyyeh GyeT 

o6osHauatbea J. 
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2009 

Sea ae aera 3HaueHHa. I]pH NOMOmIM CKpelleHHbIX CUCTUHKOBbIX Te- 

ee oe ea Bo3pactanHe J B BepTHKaJbHOM HanpaBjenHu 

Re ecp acer ye CpeQHecyTOUHOH BeIMUMHbI, C CeBepa HC tora (Nog yroM 
, COOTBETCTBEHHO, Ha 165 u 190% (puc. 2 u 3). 


To 
200 


7 Cy] §$ vac 


t 


7 6 
T no Ipunbuyy 


Puc. 2. Bensmuxa J 23 IJ 1956 r. no yaHHEIM perncTpanHA 
HOHH3allHOHHBIMH Kamepamu C-2 (a) u ACK-1 (6) 


v4 
200 


40 


PET | 5S (2 ATARE IRI 4a 
T no (punuyy 


Puce. 3 
Puc. 3. Benpuuxa J 23 II 1956r. no AanHbIM pe- 
THCTPallHH CueTYHKOBOH yCTaHOBKOH CKpelleHHbIX * 
TesleCKONOB M0 BepTHKaJIH (a) c ceBepa (6) 4 c ora 


(s). CBepxy MpHBeqena AMarpamMa HalpaBJeH- 
HOCTH YCTaHOBKH CKPelleHHbIX |TeeCKOMIOB 
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Jipe aBTOMaTH¥eCKHe HeNpepbIBHO AeCHCTByIOlMe yCTaHOBKH, PpervcTpupylo- 
MWe WHpoKHe aTMocibepHbIe JHBHH KOCMMYeECKHX Aye C MWIOTHOCTbIO 25 H 50 
yacTHI, Ha | M?, He OTMeTHJIM B NepHod BCIbIUKH / yBeHYeCHHA YaCTOTHI JIMBHEH. 

Uepes 5 yac; mocule BCMbIMIKH KOIeOaHHA rm00aibHol J mMocTeneHHO yMeHb- 
WMIHCb JO BeHUMHbI OOBIGHBIX Bapvalwit, HaOsOqaeMblIxX B AKYTCKe B 9TOT 
nepvog. Cnaq J, u3MepAeMbIM CYeTUHKOBbIMH TeJIeCKOMaMH, MpOXoAM Oomee 
KpyTo. 

B MOMeHT BCHBILIKH HM B TeYeHHe MoceqyIoulux 24 yac. COCTOAHHe 3eEMHOTO 
MarHuTHOTO MOA OblmO CHOKOMHbIM, OTMeYaJIMCb JIMUIb peAKve MyJIbcalHu 
H-coctapnsioueli. AtmoctbepHoe qapsenue BY. AkytcKe 23 I] u 24 II mourn He 
Y3MeHANIOCb. MereoposoruyecKkoe pagvo3oHIMpoBaHve aTMocdepbl Haq SKyT- 
CKOM MoKa3asl0 BHe3alHoe noTeneHve Boszyxa Ha 10° B cmoe JaBmenua 50 Muu- 
auOap. 

23 cbespana B 4 aca no Ppuusuyy (13 yac. no AKyTCKOMy MecTHOMy JeKpeT- 
HOMYy Bpe€MeHH) MoHOciepHad CTaHUMA, yCTaHOBNeHHad B JaOOpaTOPHH KOCMH- . 
yeckux syyeli AkytcKoro d@umnana AH CCCP, ormerusa mouHoe morsomeHnve 
PpayuoBoH B AHana3soHe 2—7 MeraluK0B (pH BepTHKaJIbHOM 30HAMpOBaHHh). 
Takum o6pa3oM, Bcmbuka J COMpoBoxkalacb Ha OCBeLLeHHOM CouJIHWeM CTOpOHe 
SeMJIH 3HaUMTeJIbHBIM acpdeKToM JlenmMHKepa, BbISBABLUHM B 9TOT MepHoy mpe- 
KpalleHHe paMocBa3u Mo BceH Tepputopuu SkytcKoH ACCP. 

Takoe CHJIbHOe HOHOCHepHoe BOSMYINeHHe 0613aHO HeObIBaJIOMy 10 HHTeH- 
CHBHOCTH xXpoMoctbepHOMy B3pbIBy Ha COJIHIe, MaKHMaJIbHOMYy M3 BCeX paHee 
3aperHCTPpHpOBaHHbIX MOMOOHbIX UeETHIPeX BCMBIIMeK COJIHEYHOH AKTHBHOCTH, 
COMpoBoxKAaBluuxca yBemMyuenvem J — 28 II u 7 III 1942 r., 25 VII 1946 r. 
u 19 XI 1949 r. (?). } 

YeBesnyennHe J Ha 200% No BepTuKanM HM 3HadHMTebHbIM MpHTOK KOCMHuUe- 
CKOFO H3JIyYeHHA C fora, a TaK*Ke AHAJIM3 APYFHX YKCMePHMeHTAJbHbIX JaAHHbIX 
MOKa3bIBaloT, YTO BCMbIMKA J BbISBaHa YaCTHWAMH COMHEUHOTO MPOMCXo*KAeHHA 
c dHeprvehH 10° — 10!° 5B. 

Bpripaxkaem OvlaroqapHocTb wleHy-KoppecnongeHty AH CCCP npod. 
C. H. Bepnosy 3a mocTosHHy!O MOMOIMIb HW MHTepec, MpOABJIeHHbIT HM K 
HaCTOAWLMH padote. 


Akytckuh hunnan Tloctynuso 
Akajlemun Hayk CCCP 5 III 1956 


err eS ear JIATEPATYPA 
a Hale pacHabuHuKOB, A. VW. Ky3pmuy, WO. YL. Ila sea lids E 
uauana AH CCCP, cep. us., B. 1, 42 (1955). ' ya Rc 
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Honraayge Akagemun nayr CCCP 
1956. Tom 108, No 1 


PH3HKA 


cd 


Cc. B. TABJIAKOB u A. Ul. AMATYHH 


OCHOBHOE COCTOAHHE AHTHU®EPPOMATHETHKA B METOJIE 
IJIEMEHTAPHDIX BO3BY)KJIEHHH 


(IT pedcmasreno akademukom H. H. Bozoat6osem 14 XII 1955) 


Paécmatpupaetca anTudbeppoMarHeTHK, MarHUTOaKTHBHbIe HMOHbI KOTOpOro 
PaCMOJIO%KeHbI CJIOAMH, MpPHveM TaK, YTO MarHHTHbIe MOMeHTbI HOHOB, pacro- 
JIOWKEHHBIX B OMHOM H TOM Xe Cul0e, MapasebHbl Apyr Apyry uw avyTunapas- 
JI@JIbHbI M@arHHTHbIM MOMeCHTAM HOHOB, JieKalllMX B COCeqHHX COAX. Takoe 
paclOJIOwKeHHe MArHHTHbIX MOMECHTOB, BMepBble mpeqomweHHoe JI. JI. Jlau- 
nay (1), OOHapy2KHBaeTCa NpH HEHTpOHOrpaduyeckHX HCCIeEOBAHHAX NOCMeEHUX 
JleT, CCIM KPHCTaJJIMYeCKy!O CTpyKTypy aHTHdeppoMarHeTHKa paccMaTPHBaTb 
C TOUKH 3peHHA TWOTHeMWeH ynakoBKH. 

IIpeqnomaras, 4YTO Ha KaxXfbId MArHHTOaKTHBHbIM HOH IpHXO_UTCA 0 O]- 
HOMY S-9JIEKTpOHY, SKBHBaJICHTHbIM TaMHJIbTOHHaH CHCTEMbI 3JIEKTPOHOB MO- 
*KeT OBIT 3alHcaH B (opMe 


S 4 eg he 4 ae hy Revs 
KH = — = DX Ihe) 85S), — FD) J (E182) SaSe.— DI (FB) $Se— 
(frf2) (£182) (fg) 
Seis LHS: Sy aHis St) patiese 
(fa) (g,2) (fa) (g.2) 


3yecb HHekcoM f TepeHyMepoOBaHbl MarHHTOaKTHBHbIe HOHBI, Jlex*KallWe B YET- 
HbIX CJIOAX, HHJCKCOM & — B HeveTHHIX; «= x, y,2; J (fifo) > 0, J( 8182) > 9 
uJ (fg) < 0 — «oOmenuble» HHTerpaubl *; /*— KOMMOHeHTAa BHEIIHerO MarHuT- 
Horo moma; 74 — KOMMOHeHTa *eHOMEHOJIOrHUeCKH BBEACHHOFO «IOJIA aHH3O- 
TpOMHM» (aHaJIOrHUHbI yYeT AHHSOTPONHH NpoBeleH, HallpwMep, B padoTe 


eS (2)). IIpu 2ToM npeqmomaraetca ocyuecTBIeHHe HepaBeHcTBa pella< 


<<, =) J (fg), rae N—mo7Hoe 4CsIO MarHMTHbIX HOHOB B YeTHbIX (HeveT- 


N ie) 
HBIX) CJIOAX. 


OcHoBpHoH SHepreTuueckuli ypopeHb Fy onepatopa (1), culeqya MeToly 
3JIEMeHTapHbIX BO3sOyxAeHHH (3,4), HaxOquTcA 10 KBa3HK J1aCCH YeCKOH cxeme: 
KaK MHHHMYM BbIpaxkeHHa (1), B porop ou onmepaTopbl CIHMHOB $3 7H So 3aMe- 


HeHbI Ha KJIaccHueckHe BEKTOPBI oF u oe IPH JOMOJIHUTeEJIbBHOM YCJIOBHH HOPp- 


MHpOBKH of = |, otal. Kak M3BeCTHO, OMpeyesieHHe TaKHM OOpas0M OCHOB- 
Horo cocTosHunA £y CoBlaqaeT c onpesesieHHeM ero M3 BapHallMOHHOrO NpHH- 
wuna B MetToge Poxa (?,*). 

PaccMoTpuM JI KOHKpeTHOcTH CilyyaH, Korga nome Ha HanpaBseHo To 
ocu Oz, IpwueM 3a HallpaBseHve STO OCH BbIOepeM HallpaBseHHe OpHeHTH- 
POBKH CpeJHHX MaPHHTHbIX MOMeCHTOB HOHOB B OTCYTCTBHe BHelHero MOVIA. 


* J (fg) MomweT OblITb HHTerpasOoM KOCBeHHOrO OOMeHa. 
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ByjeM CuHTaTb, 4TO 3HAYeHHA BeKTOPOB of OMMHAKOBbI JIA BCCX HOHOB H 


paBHbl 9, (aHaJIOrH4HO, og = 92). 
B cayyae BHemnero noua H, napasiembHoro OcH aH¥soTpomHH Oz, HMeeM 
CuleyIOHe pelleHHaA 3aayH Ha yCJIOBHbIM MMHHMyM OCHOBHOrO COCTOAHHA. 
Cayyaii 0< pH < (2p), a)? — «cnaObix» BHELIHAX Nosen: 


1 177 49 - 
jv Fo at i = Vu + Jog — 2S 12) — 2pyia, subahen) 
f=o=7=o3=0, d (3) 


3yecb BBeJIeHbI CJC youve o603HaueHHaA: 


Dd Jf) = Nini J (8182) = Nai I (fg) = NJ J = | Sia - 
ihe) (2182) ~ (fg) 
| (4) 


Cryyai «mpoMexXyTOUHbIX» BHeEWHAX NoseH (2u,HaJ)*2 < py < QJ: 


GR oh: he 
A 2si2 (H? — H%,) (H+H,) 
4, Ey = — $i t Jes — aa) aS ee . © 
Cnywai «CHJIbHbIX» BHEWHHX noseh pf > QJ: 
oe2=1; of’ =0; (7) 
ip By = — 5 Jus + Jan — 2a) — Dag — 2np ll (8) 


Ecim BHellHee MarHHTHOe Nose AH nepnenqukyapHo ocw aHusoTponHH 
(HalpaBJleHO, CKaxKeM, BJOJIb OCH Ox) M He O¥eHb BemuKO: pp) H <2/*, TO 
Qt OCHOBHOrO COCTOAHHA OyeM uMeTD: 


we, on 2 Hy 
Ol = og — — 5 ef ante pee es 
2 , 
2S 12 8/2 
. (9) 
pi A 


q — —_ — 
Nn Ey = — 5 (Jar + S22 — 2S 42) — 2p) Ha + wy 


18 


Onpeyeiaa HaMarHHyeHHocTh anTucbeppoMarHeTHKa B OCHOBHOM COCTOAHHH 
m0 (opmyvie 


OE, 


mOJLyY GMM. 


* Ecnu vp >> 2J, pemenue gaetca opmysok (8). 
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UpH O< yy < (2p aJ)'ls = py Aas (11) 


Nv? H ha « 
Mi = —* Ha [1 — (48 | np Hac 7-3 (12) . 
0 Nei 
| MM, = 7 ie 8 NIpu O< pill, <c2/. (13) 


OTH BbIPaKeHHA [VIA NapanetbHO uM NepnenyukynapHol HaMarHnueH- 
| HOCTH HaXOJATCA B YOBJETBOPHTeIbHOM COrJlaCHH C OMbITAMM BaH-JleH-XaH- 
Jens, Tioucmana u Iloyauca (5) no 
| M3MepeHHIO 3aBHCHMOCTH HaMar- 
| HHUeHHOCTH MOHOK pHCTaJIJIOB 
CuCl-2H,O or nom HAH upu 
1,59 °K. Teoperuyeckue xkpuebie 
(11)—(13) 6au3Ko nepeyatoT 9Kc- 
HePHMeHTaJIbHbIe 3aBHCcHMOCcTH ((°), 
(pur. 2), ec H3 NOporoBoro 3Haue- 
| Hua noma Hy, = 6500 apcrt., yKasaH- 
Horo B (°), H H3 TaHreHCa yrvia 
_ HaksioHa mpsmoi /M° (H), paBxoro 


Np? /J = 1,52-10-4, — onpegenut 


KOHCTAHTBI Y32,0- 10 4 “opr 
ie Peasy, 3pcr., MOJIOKAB 
Hw, = 1,01 pp, pi=1,09 pp (*) 4 0 


IN =~4,5-107! cm’. 

Kak BHqHO H3 puc. 1, mpH 
Hf,= 5000 sper. uMeeT MecTo syaulee  pye 4, 7 — M°, =M9(H), H,,=5000 aper.; 
OE aes paccuHTaHHBIxX PopMy 4 __ M, = M® (FH), Hn=6500 sper. 3— 

: 0. LOE 1 10 et et 

Jlanee, ecm mone 7 cocraBsser oe = M, (1); bg = 1,09 UB» a. we es 
NpOW3BONbHBIM yrom 8c ocb1o aHu30- OUR cee BRR = 159°. - 
Tponuu, TO HeTpyyHO u3 (11)—(13) 
NOJIYYMTb 3aBHCHMOCTb HaMarHHyeH- 
nocta M° ={(Mj)? + (M{)}*2 or noma Hu yraa 6. Umenxo, npeqctapasior- 
cA [Ba cayuan: . 

1) py, < (QpnHaJ)"2, T. ce. H< Hn; upu stom Mj, =0 no (11) 4 

Nu. Nv 


2 
M? = M) = =H, =—j—Hsin8 (14) 


J000 0000 = 13000 »=— 2000 spe. 
a 


npH m1060M yrve 6. 


2) pyH > (2A a/)2, T. e. H> Hy. Onpeqenum nexotopbii KpHTHyecku 
yroa 9% p) 10 dopmysie 


COS Oy p= nee ie 0< Mp <F. (15) 


VMimeem Teniepb u3 (11)—(13): 
a) upH 89> xp 


Bpipaxenua (14)—(17) KayecTBeHHO Heloxo coBmafaloT c OnbiTOM (°); 
HYKHO OTM€THTb Ip 3TOM, YTO U3MepeHHsa B (°) MpOBOAHMCh Mp 2,1 “K, 
dopmybl 2%xe (14)—(17)pepHbI, cTporo ToBpops, MpH T= 0EK. 

- Tlomyuaromleeca copmageHve TeopeTHYeCKHX HM ONBITHEIX Pe3yJIbTATOB FOBOPUT 
O IIpaBHJIbHOCTH OMpefesIeHHA OCHOBHOO COCTOAHHA B MeTOJe SJIEMCHTAPHBIX 
posOyxkyeHui. B pacuetax mo MeToyjaM XoupuiTeHHa — IIpumakospa uu Kpa- 
mepca — Temmepa (°) 3a ocHoBHOe OepeTCA COCTOAHHE, OlpeeAeMoe copMys1ov © 
(3), KoTOpoe, KaK MbI BUJeM, ABIACTCH HAWHMSIUMM JIMUIb B ClaObIxX BHEII- 
HUX NomAX H<Hp. OTO MPMBOLUT, B YaCTHOCTH, B TOMY, UTO MapasiebHaA Mar- 
HUTHAA BOCIIPHHMUMBOCTH Bcerga CTpemuTCA K Hysio upu T — 0. Herpyquo Bue | 
NeTb, ofHaKo, u3 (12) aTo x, ~— Onpu T = Ou H>Hn, sto cormacyetca C ONbI- 
tamu Iloymucau Tapfemana (*). 

OrmeTuM, 4TO pesyubTaTbI, OU3KHe K IPHBeECHHBIM BbILe, ObIIH NOYYeHbI 
Heesem (8), Foprepom u Xaauteec (°) w Haramuia (°) 43 eHoMeHOJIOrMyecKkoro 
paccmotpeuua u K. B. Baacopnim (7°) np pacuere MeTOAOM S9HEpreTHYeCKHX WeH- 
TPpOB TH KeCTH. . 

B yzaHHow paOoTe MpHBeseHbI pesybTATbI HYJeBOrO NpHOMMKeHHA MeTOMa 
SJICMCHTAPHbIX BOSOyYKeHUM (npHOmMKeHHOTO BTOf:-M4HOrO KBaHTOBaHHs). 

- ABTOPbI NOIb3yIOTCA Cy4aeM BbIPASHTb NpH3sHaTembHOcTS JI. H. 3yOapesy 
_ 3a o6cyxeHue padorTHl. 


Matematuyecku uncTuTyT um. B. A. Crexnosa Tocrynuno 
Axkagemuu Hayk CCCP 15 XI 1955 


UWHTHPOBAHHAA JIATEPATYPA 


. 1 JL Tl. Jlangay, Phys. Zs. Sowjetunion, 4, 675 (1933). 2 J. M. Ziman, Proc. 
Phys. Soc., A65, 541(1952). ®H. H. Borowaw6os, Jlexuii 3 kBanToBoi craTucTHKH, 
Kuis, 1949. 27H. HH. Boronwoos, ©. By Ts0 rn Ko B, KOTO. M9e 25lei2oo 
(1949)5 05. J. Van den Handel, HM: Gijsman, NJ Powlis,” Physica 
18, 862 (1952)... ° T. Nagamija, K. .Y osiida,\R» Keuwho; Adv. in Phys aad 
(1955). "FNS Polis, G Eo G. Hardeman, Physica, 18<.3lae,(95o 
© Le }Neve.1,. Anna dexPhys,;:ii5,/2382 (1936)... °C. J.-Gorter. J. | i aa eee 
Physica, 18, 285 (1952). 3° K. B. Baacos, H3sB AH CCCP, cep. ous., 18, 339 (1954). 
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Hornagnm Akagyemun Hayk CCCP 
1956. Tom 108, N 1 


“ PH3SHKA 
A. A. IOSE®OBHY, J. H. MHPLUAHOB u IO. A. JYHAEB 


BHSYAJIM3ALMA ASPOXRMHAMMYECKHX CIEKTPOB OBTEKAHHS 
OCECHMMETPHUHDIX TEJI MPH MOMOLWMH NJIOCKOrO COS 
IBETHOrO TA3A 


(IIpedcmasbreno akademuxom JI. A. Apyumosutem 17 XI 1255) 


JIna viccsleqopanuA pacmpeyeseHuA NOTHOCTH B CXKHMaeMBIX MOTOKaX cy- 
mecTByeT MHOro cnocoboB doTorpapupoBaHHA KapTHH OOTeKaHHsA. Bce 9TH clo- 
cOObI HMeIOT CBOH IIPe€HMyIlecTBa M HH OMH H3 HUX He MOET ObITh NOHOCTHIO 
3aMeHeH JPyrHM. OnakoO OOJIbIIMACTBO CYLIECTBYIOIWIMX METOJOB B UX OObINHOM 
BHjle HENPHIOJHO AVIA KOJIMYCCTBEHHbIX OL€HOK paciipeseseHuA TJIOTHOCTH B La- 
30BOM I0TOKe, OOTeKaIolieM TeJIO BpallleHin. HanGomee TOUHbIe H3MepeHHA MOT- 
HOCTH NlOTOKa BOKPpyr OCeCHMMeTPHUHOrO Tella aeT HHTepcbepomMeTpuyeckHh 
MeTO], HO H 3JeCb JIA MOJYYCHHA KaPTHHbI paciipeseeHHA NJIOTHOCTH B TIO- 
CKOCTH CHMMeTPHH ToTOKa HeEOOXOAHMO TposelaTb BeCbMa CJIOKHYIO HU Tpyo- 
€MKy!O MaTeMaTHyecKylo OOpaboTKy OOBeEMHOM KapTHHbI OOTeKaHHA. 

B cBxa3H C STHM HaMH CjleslaHa MOMbITKa BHJOM3MCHHTb Tak Ha3bIBaeMbIli 
«MeETOX MOrOWeHHA» (MeTOR, HCNOJMbSYIOWMM NOTMOWeHHe ra3o0M ybTpapHouie- 
TOBbIX, MATKHX PCHTTCHOBCKHX Jy4eH HW 3JIEKTPOHOB) C TeM, YTOOBI, NOJIb3yACb 
BHJHMOH WacTbIO CMeKTpa, MOJyIHTb PoTorpaduto He OOBeEMHOM KapTHHbI Teuve- 
HHA, a BHSyaH3allHio TOJbKO TOHKOFO Tas0BOro CJIOA, JeKallero B TiaBHO 
IJIOCKOCTH CHMMeTpHH noToKa. Jina 9TOrO HEOOXOAHMO TIOMeCTHTb TOHKHH He- 
BOSMYIICHHbIM COM IBeTHOrO rasa BOObeMe MpoOspauHOro rasa, a cboTorpadupo- 
BaHHe IBeTHOFO CJIOM MPOBOAHTb B paccefHHOM cBeTe (Ha (hoHe paBHOMepHO 
OCBeINeHHOrO MaTOBOrO cTeKJIa). OTH YCJOBHA JakyT BO3MO%KHOCTh HadsI0faTb 
3a H3MeHEHHEM IJIOTHOCTH TOJIbKO B WBETHOM CJloe raza, TOra KaK COOTBETCT- 
BYIOUMe H3MeCHEHHA MVIOTHOCTH B MpospadHOM rase (buKCHpOBaTBCA He OyfyT. 
BpeyeHue Takoro MOsKpalleHHOrO CJIOA MPH COOTBETCTBYIOWNeM NoLOope rasoB 
‘(6nu3Kve MosleKyJApHble Beca,-<,/cy, TEMMepaTypbl HW aBseHuA) He JOJDKHO 
pe3KO HapywaTb OOmly1o KapTHHy OOTeKaHHA, H UBeTHOM cOM OTOOpasHT Kap- 
THHY CBepX3BYKOBOFO TeYeHHA TOJIbKO B OMHOM MOCKOCTH—B IJIOCKOCTH CHM- 
MeTpHH. 

B kauectgpe BeTHOrO ra3a HaMH ObIJIM B3ATHI Napbl Opoma, a NpospayHoH cpe- 
WOW cnyxKu OfMH u3 dpeoHoB. Jia BBeAeHHA LWBETHOTO COA B NpospauHylo 
cpely clyKUIa TOHKOCTeHHaA KOPOOKa UpAMOyroubHoro ceyenus (3 X80 MM), 
pacnouloxKeHHad B MIOCKOCTH Mpometa Tea. KopoOKa 3alonHalach NapamMu 
6poma. 3aTeM oHa WNaBHO HayBurasach Ha HeENOLBUXKHIM NOpUleHb, H 3 Hee 
Kak Obl «BbIaBMBAICAy CMO MapoB Opoma ToMAHOH 2—3 MM. 

Tipu papyomepHoM JjBHxKeHHH ToMOH KOpPOOKH HaM yAaBalOcb NOJYUHTb 
WOCTATOUHO paBHOMepHbIi 0 ToMMMHe H NHOTHOCTH cNol. Bnarogapa nour 
NOJIHOMY OTCYTCTBMIO TepMo- UM Oapog_udpy3sHu UBeTHOK COM rasa coxXpaHAeT 
CBOIO padouyio tbOopMy BoMHe JOcTaTOUHOe BPeMA JIA MPOUSsOACTBa CHUMKa. 

KapTunpl o6TeKaHua ocecuMMerpw4Horo Tea (cKopocTb nops4Ka 300 M/cek), 
JIeTAMELO B MOCKOCTH UBeTHOTO COA, MpesctaBmenbl Ha pHc. | u 2. Ha puc. | 
XOPOLIO BUZHO yBeMUeHHe NMOTHOCTH HEMOCpeACTBEHHO 34CKaYKOM YIOTHEHHS, 
3aTeM TlocremeHHoe NoHMKeHHe ee. BuAHbI <LOHHbIM BAKYyM», XBOCTOBAA BONA. 
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Tlo HeBO3MYyIICHHbIM YaCTAM IBeETHOFO CJIOA MOXKHO CYAUTb O EFO PaBHOMepPHOCTH. 
Ha puc. 2 xopoulo BUAHO paccToAHHe yqapHOM BOHbI OT HOCHKa Tena. 

Takoro pofa dotorpapun MoryT ObITh mpodoToMeTpHpoBaHE!, OAHAaKO M0- 
Jy 4eHHbIe HENOCPeACTBEHHO M3 MHKpodororpaMM KOJIHYeCTBeEHHbIe JaHHble O pac- 
TIPeAeCICHHH MVJIOTHOCTH B MOTOKE JOJIMKHbI ObITb OTKOPPeCKTHPOBaHb! Noce aHa- 
JM3a (U3H4eCKUX YCMOBHH, IPH KOTOPbIX NosyyeH JaHHbI CHHMOK. 


JlenuurpagcKui pu3suKko-TexHuyecKH HHCTHTYT Ilocrynuso 
AkajlemuH ,Hayk CCCP 14 XI 1955 
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TAH, vr. 108, Ne 1, IOsehosuy, Mupmtanos, LyHaes 


Aoxnagw Axkagemun uayk CCCP 
1956. Tom 108, N 1 


OKEAHOJIOTHA 


A. Tl. JIMCHIbIH u A. B. OOTHEB © 
OBbEMHbIH BEC COBPEMEHHbIX OCAXKOB BEPHHrOBA MOPA 
(ITpedcmasrzexo akademuxom H. M. Cmpaxoseim 24 XI 1955) 


Hsyuenve OObeMHOrO BeCa COBPeMeHHBIX MOPCKHX OTJIOXKEHHH, MOMHMO Ca- 
MOCTOATEIbHOrO 3HaveHHA B KayecTBe XapaKTepHoro NoKa3aTeia ycnoBHit 
OCayKooOpa3s0BaHHA H BeMECTBeEHHOrO COCTaBa OCa[KOB, Bax%KHO TaKxKe H KaK 
OCHOBA JIA MHOPHX Mepecuetos. B yacTHOCTH, aHHble 10 OObeMHOMYy Becy Heob- 
XOQMMBI JIA BbIUHCIeEHHH MO MeTO,y a6comoTHBIX Macc (1), qua Mepexofa oT 
BeCOBbIX KOHIUeHTpauwHi rpyOoo6somouHoro MaTepHasia B OoCay{KaX K IpOLeHT- 
HOMy BbIpaxKeHH10 HW 7p. Jio HacToaulero BpeMeHH (bakTH¥UeCKHH MaTepHad nO 
OlpejesIeHHAM OOBEMHOLO BeCca COBPEMCHHBIX MOPCKHX OTJIOMKEHHH OUeHb CKYJeH. 
ina ocaykos Bepuurospa Mops onpeyeseHua OObeMHOrO Beca BOObUIe OTCYTCT- 
BOBaJIH. 

B 1950—1954 rr. B 3anaqHol uactH Bepnurospa Mops MuctutytTom oKeaHo- 
soruw AH CCCP na skcnequuMOHHOM cyfHe «BuTa3b» Obl MpoBezeHbI OOMIp- 
HbIe COOpbI MpoO COBpeMeCHHbIX OCAKOB; YacTb Npo6 Oplwia MCHOMb30BaHAa AA 
ompeyeneHua o6bemHoro Beca. Metoquka ompegenmeHui O6beMHOrO Beca CYXHX 
H BJlaxKHbIX OCAXKOB Oblia IPHHATA cCTaHAapTHaA c NapadHHHpoBaHHem oOpa3- 
yop (7). Bcero 6bli0 BbINOHeHO 38 onpefeneHHh. 

Vccneqopanucb ocaqKH pa3JIHuHOrO BellleCTBeHHOrO HW rpaHysloMeTpHye- 
¢koro coctasBa. Ilo rpaHymomeTpHuecKomy cocTaBy OXBaueH Hana3soH OCaKOB 
OT TIMHHCTbIX H aJIeBPHTOBO-FrJIHHHCTHIX HOB Jo rpaBua. Ilo BemlecTBHHOMY 
COCTaBy H3yYeHHbIe MeJIKOaJIeBpHTOBbIe H aJICBPHTOBO-IFJIHHHCTbIe UJIbI OTHO- 
CATCA K J\MaTOMOBbIM (Gomee 30% SiOz,yr) HW cna6o0 AuaToMoBEIM (10—30% 
SiOzayr), 2 YACTHIHO Tak2xKe K TEPPHTeHHBIM HIaM. KpyMHble asleBpHTbI B OCHOB- 
HOM COCTOAT H3 TeppHreHHOrO OOJIOMONHOTO MaTepHasia; HEKOTOpble HX pa3- 
HOCTH OG6oralleHbI *Keme30M. Bce ompeyeseHHA OTHOCATCA K NOBeEpXHOCTHOMY 
C1010 OCaKOB (ropH30HT O—3 cm). 

TlomyueHHble 3HaveHHA OOBEMHOFO BeCa CYXHX HM BMaKHbIX OCALKOB HCHBITHI- 
BaloT KOJIeOaHHA B UIMpOKHX mpeyenax (cM. Ta6s. 1). 


Ta6muna ft 


O6bemuHbIi Bec CyXHX H B/aKHEIX 1po6 ocaykos Bepuurosa mops (B r/cM’) 
m0 rpaHyjOMeTpHuecKHM THIaM 


Cyxue npo6nt Baaxuble mpo6nt 


qHCIIO 
cpenH. aHasu- 


Tun ocanKos qHcIIO 
aHaJu- 
30B 


mpesesbl 


mIpeesbI 
Koe6aHnit 


Kome6anuit cpean. 


Pnmuuctpie HIE. . ...- 3 | 0,70—0,86 0,77 3 e241 42, 4,30 
ANeBpHTOBO-rJIHHHCTHe HJ 7 | 0,71—1,06 0,84 6 | 1,20—1,61 Ao 
MesKoaseBpHTOBble HJIbI il 4520 1,20 2 | 1,32—1,34 1,33 
Kpynupie anepputer . . . .| 16 | 1,03—1,75 i best) 19 | 1,389—2,15 1,58 
Meukue TeckH . : 4 | 1,60—1,98 1,76 5 | 1,70—1,99 1,89 
[Tpapuii}.... 2 | 1,80—1,95 iL tel 2 | 1,87—2,10 4,99 


" OGnemublii Bec OCaqKOB eCTeCTBeHHOli BaKHOCTH HCIBITBIBAeT KOseOanHA 
B 3HAUHTeIbHBIX MpefleiaX B CBA3H C rpaHyJIOMeTPpHYeCKHM H BelleCTBCHHbIM 
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cocrapom. MunuMambHoe 3HageHHe OOBEMHOrO BeCa IPHXOAMTCA Ha AHATOMOBBIE 
Jbl PIyYOOKOBOAHBIX KOTJIOBHH Bepuuropa Mops (1,20 r/cm*), MaKCHMaJIbHO€ 
onpeseseHo Qa YepHBIX TpHOpexubix mecKoB (1,99 r/cem’) H Jax TrpaBHa 
(2,10 r/cm?). 

Cpequve 3HayeHia OObeMHOrO BeCa HaTyPaJIbHbIX BMAKHBIX TIpoO 3aKOHO- 
MepHo BospacratioT oT 1,30 go 1,99 c yBeMYeHHeM KPpyNHOCTH Wacrull. Hapagy 
¢ YeTKOH 3aBHCHMOCTbIO OOBEMHOLO BECAa BAaK- 
HbIX OCAXKOB OT rTpaHyJIOMeTpHyeckoro COCcTa: 
Ba IIPOCMe@KUBACTCA TAKKE HU JAOBOMbHO WHpo- 
KH pasOpoc sHaveHHi JIA OcaKoB Cc ofMHal 
KOBOli KpymHOcTb1o 3epeH. Tak, quia 19 mpol 
KPYNHbIX aJIeBpHTOB HaOsofalucb Kose0a- 
Hua O6beMHOrO BecaoT 1,39 go 2,15. Mccue- 
JOBaHHe BeLeCTBEHHOrO CocraBa 3THX OCcaz- 
KOB IlOKa3blBaeT, UTO STH H3MECHCHHA CBASAHBI 
C OCO6eHHOCTAMM HX MMHepasoruyueckoro 4 
xuMMyeckoro coctapa. Ha page yuacTKoB 
61u3 GeperoB, a TaKxe BO BHEIMHMX YacTAX 
MaTepHKOBOrO CKJIOHa KPYNHbIe aJIeBPUTbI CO- 
mepxatT yo 30—40% TmxKenoh dpakuuH 
(yqembHbIt Bec Gombme 2,70), cocrosmel B 
OCHOBHOM M3 MarHeTHTa C YJ{eJIbHbIM BeCOM 
5,20. Cromb 3HauHTebHOe cofepKanHve TA- 
X%KEeJIbIX MMHEPAJIOB B OCaAKaX MPMBOMT K 
CYIIECTBEHHOMY YyBeJIHMYeHHIO HX OOBeEMHOTO 

BeCa OTHOCHTeIbHO cpeqHero. Bpicokoe co- 
ha i rr 1 10 lepxKaHve TAKeIIX MHMHeEpaOB B ocayKax 
EEE LS ‘CBA3AHO C MpoleccaMH ecTecTBeHHOrO UWIH- 
Puc. {. 3aBHcuMocTb O6bemHOrO;Beca XOBAHHA OCAJKOB Ha MaTepHKOBOM OTMeJIH H 
BUlaKHBIX (J) MH Cyxux (2) mpoO Ocal: Ha MaTepHKOBOM cKJIOHe. IJonafzaHve nenuio- 
fe Meare a} MeAHaHHOTO Boro MaTepHaJia B TOHKHe MJIMCTbIe OCaKH Tu1y- 
: O6OKOBOJHBIX KOTJOBHH BepwuroBa Mops, a 
TakKKe B aJIeBPHTOBbIE OCaKH MOBOJHOFO 
xpe6ra [lupmozpa, pa3qensaromero rmyOokoBoqHy1o uacTb Bepuwxropa Mopa 
Ha [Be KOTJIOBHHbI, TaKKe MPHBOXHT K BO3pacTaHHiIo UX OOBeMHOTO Beca. 
Buausanve OMoreHHOoro MaTepHasla CKa3bIBaeTCA He TOJIbKO Ha TOHKHX JMaTOMO- 
BbIX H C1aOO0 WHATOMOBBIX HaX, HO MU Ha Oouee rpyObIX OCaKax, comep*Kallux 
OCTaTKH PaKOBHH, KPCMHUMCTHIX TyOOK, MOCTpoeK yCOHOrHX pauKOB, MIUaHOK, 
KOpaJIOB H Ap. B cBa3H CO CJOMKHOCTHIO COCTaBa OCalKOB BepHuroBa Mopa, 
B (OPMHPOBaHHH KOTOPHIX MepeKPbIBAeTCA BMAHHE TeppHreHHbIX, OHOTEHHbIX 
H BYJIKAHOre€HHbIX IpOWeccoB, HEKOTOPHIM pasOpoc WHcPpoBLIxX 3HayeHHH O6beM- 
Horo BeCa OCaKOB Jake OLMHAKOBOFO TPaHVJIOMeTPHYeCKOra cocTaBa BMOMHE 
eCTECTBEHEH. 

SaBucHMocTh OOBeMHOrO BeCca BAKHBIX H CYXUX OCAKOB OT HX rpaHyuJo- 
MeTpHueCKOrO cocTaBa rpacdHyeckH TpeycTaBeHa Ha pc. 1. Kak BuAHO 3 pH- 
CyHKa, JIA BlaKHbIX OCaKOB 3HAdeHHA OOLEMHOLO BeCa JOBOMIbHO YETKO yKJa- 
AbIBAIOTCA B OMY JIMHHIO, WIA CYXUX OTKJIOHEHHA OT CPeAHUX 3HaYeHHM 3HauH- 
TeJIbHO OOJIbIe, H IPHBeeHHad KPWBaA MOXKET paccMaTpUBaTLCA KaK OPHeHTH- 
popounas. 

Peskoe W3MeHeHHe OObeMHOrO Beca B CBASH C PpaHyOMeTpH4eCKHM cocTa- 
BOM MME€T MECTO WIA BUaKHBIX OCAIKOB Ha rpaHule Necuanoli U aJieBpuTOBOL 
pakuu, uTO COOTBeETCTByeT H3MeHEHMIO APyrux *usuyecKUX CBOIICTB U Bellle- 
CTBEHHOLO COCcTaBa OCagqKoB bepHHroBa MOpA B 3TOM AMama3zone. Ja cpaBHeHus 
yKaKeM, 4TO 3HAYeHHA OOBEMHOTO BeCa OCAKOB HATYPAaMIbHOM BMAXKHOCTH WIA 
cepepHoro HM loxwKHOro Kacnua koneOstoTrca B Upesenax oT 1,15—1,18 r/cm?3 
xo 1,93—1,97 r/cm® (*), T. e. OnusKHK HaOmogZaBlMMca B BepuHropoM mope. 

Paciipegesenve sHayenult OObeMHOrO BeCa OCaLKOB HaTypasbHOlt BulaxKHOCTH 
NO N1onazu WHa MOPA NoKa3aHo Ha puc. 2. OOmlad KapTHHa sTOTO pacripepese- 
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MA-B HanOovree CYMLCCTBCHHBIX YeEpTax COOTBETCTBYECT paciipexeseHHI0 pa3JIHG- 
bIX THIIOB JOHHBIX OCazKoB. B rlyOOKOBOXHBIX KOTJIOBHHax*Bepuurosa MOps, 
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Nposugenua 


Gy 


Puc. 2. Pacnpegqentenne oObemHoro BeCa OCaqKOB eCTeCTBeHHOM BaxKHOCTHT ANIA 


3anaqHoH uactH Bepuwuropa mopa. 


jh (OE 
1,8 r/cm®; 3— or 1,8 yo 2,0 r/cm? 


V2" no 14 rents 2 or 1-4 ro 


e 


a Take BO BHelIHeH uacTH AnaybIpCKoro 3aHBa paCIpocTpaHeHbl OcaKH 
¢ oObeMHEIM BecoM oT 1,2 yo 1,41r/cm*®. Bobuiaad yvacTb wWembiba 3aHATa OCayKaMu 


c oObeMHbIM Becom oT 1,4 Ao 1,8 r/c? 
HM JIMUIb Ha OTJ@NbHbIX y4acTKaxX — 
me 1.8 No 2 r/cm®. 

O6beMHbIM Bec CYXHX OCaZKOB MO- 
*KeT ObITh TakxKe oMmpesemeH, HCXOAA 
413 J[aHHBIX M10 OOBEMHOMY BeCcy BsaxK- 
HHIX T1poO WH 3HayeHHH HX BJaKHOCTH 
(*). CBeqeHHA MO BylayKHOCTH OCaKOB 
Bepuuropa Mops onmyOsIMKOBaHbl paHee 
(4). Lludpst, nomyyenupie mo dopmyste, 
HecKOJIbKO OTJHUAIOTCA OT (paKTHYeCKH 
HaOsO2eHHbIX: CpeqHw cyxXHx mpoO MH- 
HHUMaJIbHbIM OOBeMHBI Bec 0,70 r/cm?® 
ompeseneH ja TaMHuCTOTO HaTOMo- 
BOrO Hla H3 WeHTpasbHOH uacTu Be- 
puuropa Mops. Takve mpoObl ocaxKoB 
HaCTOJIbKO JIerKH, 4TO, OyAy4H Nomelte- 
Hbl B BOY, BCIJIbIBAaIOT. ITO CBOHCTBO 
JMaTOMOBbIX HJIOB CBA3AHO C JIErKOCTbIO 
COCTaBJIAIONMX MX MaHplpel AuaTo- 


MOBBIX BOfopocieH. B OxoTcKoM Mope OObeMHBI Bec HaTOMOBbIX 
B paje cilyyaep eme HuxKe — Jo 0,40 


ecm? 


30 % 


10 20 
Ser 


Puc. 3. 3aBucumocTb OObemMHOrO Beca CyXHX 
mpo6 ocaykoB BepHuropa MOpaA OT cojep- 
anna SiOe amopda 


HJIOB 
r/cm®. CogepxaHue SiOzamoposn 


B HX jlocruraet 40—50% (°), T. e. BpIe, eM B BepHurosom Mope. YMeHbUIe- 
HHe OOBeMHOrO BeCa CYXHX OMOreHHbIX KPeMHMCTbIX OcayKoB Bepuuropa uM 
Oxorckoro Mopelt ufeT MapassembHO C pocTOM cofep%KaHuA B HHX amMopdHoro 
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KpemHesema. Ja cyxux mpo6 ocaykos bepuxropa Mops 9Ta 3aBUCHMOCTb TIpH- 
BeyeHa Ha pic. 3. ‘ : 

TeppurenHble ocaqKH aHasOrv4yHoro rpaHyJIoMeTpHyeckoro oe H3 
AuajbipcKoro 3a1MBa HMeIoT OOLEMHbIM BEC NOpALKa 0,95—1,0 r/cm’. KaptTuua 
pacnpeyzeneHua OObeMHOrO Beca CyYXHX OCaXKOB NO MwioWaqH Ha Bepuvurosa 


176 
nae (oe 
Nposuaennapas 


o.Haparn 


Za 


Puc. 4. Pacnpégemenve o6bemHoro Beca CyXHX Mpo6 OcayKOB AIA 3anaqHOH 4wacTH 
Bepuuropa mops. 1 — or0,7 no 1,0 r/cem’; 2 — or 1,0 n0 1,5 r/cm®; 3 — or 1,5 
yo 2,0 r/cm3 


MOPA JIA ropH30HTa O—3 cm (cM. puc. 4) O1H3Ka K ONMCAHHOM AIA OCaKOB 
ecTeCTBeHHOli BlaxkHocTH. HexoTopbie OTMHUMA HaOOAaloTcaA JMIUb BIpHoOpex- 
HbIX UaCTAX MOPA H B AHAJbIPCKOM 3aJIHBe. . 

Ocaqku riy6oKOBOAHbIX KOTJIOBHH HMeIOoT OOBCMHBIM Bec MeHbiUe | r/cm® 
(0,7—1 r/cm’); MeKOBO,HbIe OCaqKH, a TakxKe OcaqKH MOABoOAHOrO xpebTa 
IUupwospa — o6temupit Bec oT | yo 1,5 r/cm’, a B OTJCMbHEIX NPHOpexKHbIX 
yuacTKax JlaxKe yo 2,0 r/cm’. 

Tak Ke KaK H JIA OCANKOB ECTECTBCHHOM BaKHOCTH, OOBEMHBbIM BEC CyXHX 
OCaXKOB HaxXOJMTCA B TECHOHM CBA3H C HX rpaHyJIOMeTPp4eCKUM H BeIeCTBCHHbIM. 
cocTaBoM (Ta6n. 1, puc. 1). J[vaToMoBble MH rIMHHCTO-MaTOMOBbIe€ HVJIbI BbIJe- 
JIAIOTCH TIO HH3KOMy OOBeMHOMy Becy, OOOFalleHHble TA2XKebIMH MHHepasiaMH 
MpvOpexuble NeCKH H aJIeBPHTbl — 10 BECbMa BbICOKOMY OOBEMHOMY Becy. 


Tlocrynuno 
341 X 1955 


UMTHPOBAHHAA JIMTEPATYPA 
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« 


TEXHHYECKA A ®H3HKA 


YUneH-koppecnonjzent AH CCCP A. M. CAMAPHH u Jl. Sl. CBET 


O MOJYJIAWMOHHOH PE®JIEKTOMETPHH PACIIWJIABJIEHHbBIX 
METAJIJIOB 


1. BaxkHol npoOsemo mpH paqvauvOHHbIX MeTo,ax NMpoMeTpHu XKUKorO 
 MeTaJila ABJIAeTCA OMpefemenHHe 3HayeHHH KOSdPpHUHeEHTOB JTyuencnycKaHua”, 
| HeEOOXOMHMbIX JIA Nepexoa K HCTHHHbIM TeMMepaTypam. 

IIpHMeHsABUIAACA JO CHX Nop MeTOAHKa IpeABapHTebHOTO H3MepeHHA Jyye- 
HCIyCKaTeJIbHOM CMOCOOHOCTH XKHAKOrO MeTaJla, OCHOBaHHad Ha CpaBHeHHH 
H3J1y4YeHHA MCceLyeMOH MOBepXHOCTH C H3JlyueHHeM yepHoro Tesia (1,2), cBa3aHa 
CO 3Ha4HTeJIbHbIMH TEXHHYCCKHMU TPYAHOCTAMH OCYIIeCTBICHHA OOOJONKH TO- 
culeqHero NIpH BbICOKHX TeMMepaTypax. 

Onpeyenenve JyuencnycKaTebHOH cnocoéHoc7i LE; 10 BemHunHe KoadpuuH- 
€HTa OTPaxKeHHA P, CUHTAOCb MaJIO peaJIbHbIM BCJIeACTBHE HCKaKatolero elict- 
BHA COOcTBeHHOrO TeMNepaTypHOTO H3yyeHHA MoBepxHocTH. OgHako TpHMe- 
HeEHHeM TIpe2BapHTesIbHOH MOyAWHH Naqatoulero MOTOKa paywallHu OT BCIO- 
MOraTeJIbHOrTO HCTOUHHKAa BJIMAHHE CaMOM3IyYeHHA UcceyeMOH NOBepXHOCTH 
IIPH H3MepeHHH KOSpPHUHeHTa OTParxKeHuA MOXKET ObITh HCKOUeHO. 

BpijeneHve MOJyJIMpOBaHHoro NOTOKa OTpaxKeHHOH payualHH MpH oMo- 
MIM pe3oHaHCHOrTO YCHJIHTeIA COTOTOKOB, HaCTpOeHHOTO Ha YaCcTOTy MOJy- 
JIAWHH, MpakTHYeCKH BO3MOXKHO pH M1000 HHTCHCHBHOCTH NOTOKa CaMOH3Jy- 
qeHHA. 

2. TIpHHuUMNHalbHad ‘CXeMa SKCMepHMeHTaJIbHOH ycTaHOBKH* Ja MOsy- 
JAWUMOHHOH pedbeKTOMeTpHH 3epKasla pacnwaBmeHHOrO MeTasIma H300paxKena 
Ha puce. |. 

3yecb MpH NOMOMLH MepeABHXKHBIX 3epKam 3’, 3’’ Ha tboTOITIeMeHT ® yepes 
o6tiopatop J[,co BCTPpOeHHbIMH CBeTO*HbTpamu Cg, uv Cg, nonepemMeHHO MayaeT 
TO MOJYJIMpOBaHHbIH Mp MoMouI OOTIopaTopa J{,; MoTOK payHal\HH OT BCIIOMO- 
TaTebHOrO HCTOUHHKa W3yyeHuA (naMnbl HakasMBaHua) T/I, oTpaxkeHHblit 
3apKasioMm O3, TO CyMMapHbI NOTOK payMalHu coOcTBeHHOrO TemMepaTypHOTO 
H3y4eHHA MoBepxuHocTu S. pacnwaBseHHoro Metasua M, 3aKsO4eHHOTO B TH- 
reiib** HHyKUMOHHOH neu B u oTpaxenHoro S, MOAyHpoBaHHOrO NoTOKa 
paguauuu ot T/. : 

Jina cTaOvmu3alHH CieKTpasibHOH XapaKTepHCTHKH HCIOJb3yeMbIn CyPb- 
MAHO-IE3HEBbI (OTOIJIEMeHT MoMelleH B TepMocTaT. MofyAuNA MOTOKa M3Jy- 
geHua oT 7/J mpon3pogunacb c yactoTou 1000 ru. 

Ycunutenb toToToKos Y, HacTpoeHHbIi Ha YaCTOTY’ MOAyIAWHH, CHaOKeH 
KaJIMOpOBaHHbIM aTTeHIoaTopoM. IlepemeHHad CocTaBJAIOMad B Bue WyFrOB CH- 
HYCOMJaIbHBIX HallpAKeHHH C AMIMVIHTYaMU, MPOMOPIMOHaJbHbIMH, COOTBETCT- 
BeCHHO, BeJIMUHHe Maarollero WIM OTpaxXeHHOTO (B 3aBHCHMOCTH OT MOOKeHHA 
sepkan 3’u 3’) MOTOKOB H3yYeHHA, PErHCTPUPOBaIHCh WelPOBbIM OCIMJJIO- 
rpadom JZ//. 


* B nalaxkuBaHHH ycTaHOBKH H MpoBexeHHH UccuefoBaHH MNpHHHMaJIH yuacTHe 
C. I]. Happuukay u B. A. Dpnmuu. p 

** Tyrenb, MeXaHHYeCKH He CBASAHHEI C HHAyKTOpOM, yCTaHaBJIMBaJiCA Ha AMOPTH3SHpo- 
BaHHOH MaCCHBHOM MIHTe. 
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Ta6nuna 1 


oS SSS a 


KpacHaa oOmacTb cleKTpa 


Cuuaa oOslacTb cmeKTpa 


ae fe Asbo 0,45 ep 
Meran T-pa B °C 
: MOLY IAL. MOLY NAL. 
BE RRO ES JIMT. JLAHHbIC pecbekTomeTp HT. ZAHHbIE 


pe ee eee 


PtyTp 18 e,=0, 76 0; 0,75 () e,=0,75 e,=0,77(8) 
Cepe6po* | 1100+1200 | p,=0,88-+0, 98}, =0,93-+-0,96 (*-®)| p,=0,84+0,96 — 
E,x=0,07_. E,=9,1 
Uyryn | 1350+1450 | p,=0,59--0,67 E,=0,35-+-0,4 (4-8) ae 52-+0,594°: = 


F,=0,37 


£)=0,44 


*Cepe6po coyeprkaslo HeKOTOpOe KOMHYECTBO TIpHmeceH, 3arpA3HABUIMX MOBePXHOCTb 
B4HHBI. 


: . 

Kosppuuventsl ciekTpaibHoro JIyyeHCycKaHvA BEIYHCIAIMCh moce 06- 
padoTKH OCMIIOrpaMM M10 jopMy.re 
5 


>A, =1 Von 
Fi,=1—p; » Pere) ’ 


nA 


ry 


rye Uo, 4 Ug, — COOTBeTCTBCHHO, AMIIMTYAbI WYTOB HalpsA*KeHuA, MpOMOpmHo- 
HaJIbHbIe BEM4MHAM MOTOKOB MafarouleH W oTpPaxkeHHOH paqualuu B BbIOpaHHblx 
yuacTKkax cmekTpa. 

Vismepenua KoopipHyventTa oTpa- 
X%KCHHA Ha MOJYJIAWMOHHOM peduleK- 
TOMeTpe ObIIH NpOBeAeHbI JA PTYTH, 
pacnlaBueHHoro cepeOpa uw 4yryHa*. 

PesyIbTaTbl H3MepeHHi Kosppu- 
WHEHTOB CMeKTPpasIbHOrO OTpaxKeHHA — 
WM JIYueHClycKaHHiaA, KaK BHAHO M3 | 
TaOm. 1,HaxXOATCA B YOBMeETBOPH- 
TeJIbHOM COrlacHH C MMelOULHMHCAaA 
JMTepaTypHbIMH JaHHpmu (? *). Oc- 
UMJIOrpaMMbl OTpaxKeHHOH payua- 
UHH B KpacHoH (meBad NONOBHHAa 
OCIHJJIOrpaMMbl) H CHHeH (npaBaa 
MOJOBHHa OCU JIOrpaMMb!) OO acTAX 
CHeEKTpa AJA aIOMMHHPOBaHHBEIX 3ep- 
Kal lipMpeyenbl Ha pc. 2 J, Ana 
PTYTH Ha puc. 2 JJ, Ana cepe6pa Ha 
puc. 2 //] 4 Ana uyryHa Ha puc, 2 
IV. OcuvsanorpaMMbl Cc MHeKCOM a 
CHATHI IPH HENOABYKHBIX CBETOPHb- 
Tpax, C HHJeKcom 6 — mpi epaiia- 
IOWLMXCA, 

MacwiraObl HampsaAxKeHHA Ha OCc- 
WHJIOrpaMMax yCTaHaBJIMBaJIMCb pH 
TOMO ATTEHOaTOPOB KaNHOpoBaH- 
Horo ycHHTeIa. CKopocTh ABUXKeCHUA WWIeHKH Ha BCex OCHMJIIOrpaMMax OnI- 
Jla ycTaHopseHa 10 mmM/cexk. 

3. ViccneqoBaHua Ha MO,YysAIMOHHOM petbeKTOMeTpe paciiaBjeHHoro 
MeTaJIJIa, MOKPbITOTO OKUCHOHM MIeHKON, MOSBOJIMJIM HSMCPATb JLYYeHCNycKaTedb- 
Hylo CMOCOOHOCTD MocmeqHeli B WMHaMUKe ee OOPas0BaHUA HM poctTa. 


Puce. 1. IIpunnHnnanbuasd cxeMa ycTaHOBKH 


* TemMepaTypa paciiaBJieHHOrO MeTaJa NOAepxKUBaach MOcTOAHHOH. 
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JIAH, T. 108, Ne 1, Camapun, Crer 


Pue. 3 


BewleqcTBve cpaPHUTebHO, MaOli BeMYHHEI OTPaxkaTenbHOl cnoco6HocTH, 
| OOHapyKeHHON y UcceqyeMbIx MMeHOK (p,< 20%)*, MonyragMoHHeit pecpbleKTO- 
MeTP NOSBOIACT MpOH3BOXHTb oONpeyeneHva FF c ROcTaTOUHO BbICOKOM TOU- 
/ HOCTBIO. 
OclMorpaMMa OTpaxKeHHOrO HOTOKa H3uIyYeHusA B KpacHolt u cuHeil O6ua- 
CTAX CNe€KTpa JIA NOBepXHOCTH 4yryHa, NOKpbITOrO Hapacratoleli oKUCHOL 
| TI€HKOH, CHATAA NPM ABUXKYMUXCA CBeTOPHIbTpax, MpHBeyena Ha puc, 3. 
Ha ocHopaHuu oOpa6oTKH Oombiworo YHCNasocitHIorpaMM ycTaHoBseHo, 
Gro c pocToM MVIeHKH JTyYeHCIycKaTesbHad CNOCOOHOCTS BOSpacTaeT Kak B Kpac- 
| HOU, TaK UB CHHeH OOaCcTAX CleKTpa. OTHOIWeHHe B STHX O6NacTAX KOSpPPHLH- 
/@HTOB JIYYeHCHyCKaHHA MaJlO OTMHYAeTCA OT EAHHHUBI, T. €. H3TYYeHHe MIeHKH 
OJIM3KO K «cepoMy», MoculeqHee NOATBepXKaeTCA Tak2Ke JaHHbIMH 0 WBeTOBOH 
NlMpOMeTpHi. 

TakHM 06pa30M, MOJYJIAWHOHHBIM § pedbJIeKTOMeTp MIPHHIHNWaIbHO 03BO- 
| AeT pellaTb 3aqavy U3MepeHuA NO H3JyYeHHIO HCTHHHOH TeMMepaTypbl MOBepXx- 
HOCTH C 3apaHee HeH3BeCTHOH H H3MeHsAIOMIeHCA B Mpowecce H3MepeHHa sy4e- 
HCIYCKaTeIbHOH CnOocoOHOCTbIO. 


UucrutyT Metansypruu um. A. A. Balikosa Ilocrymuao 
Axkayemuu HayK CCCP a 10 XII 1955 


UWHMTHPOBAHHAA JIMTEPATYPA 


a Dras uir GO Ken. Ji or Metals, Newt (1949)) Ds Jn) Prices Proce Pnyss 
Soc., 50, Ne 331 4947). 3% P. Bya, Onrtuxa, 1936; O'Brien, Phys. Rev., 27, 93 
(1926). * Merogbl u3MepeHHa TeMnepaTyp B TpoMbllllmeHHocTH, nog peg. A. H. Topyosa, 
1952. °° M. A. JibBoB, IIpHOopp aaa u3MepeHuaA TeMMepaTyp B MeTajypruu, 1944, 
6 Temperature, its Measurement and Control in Science and Industry, N. Y., 1941. 


* TaKxoro xe MopayKa 3HaveHHaA Pe, MOayyalOTCA H3 A2HHbIX NO JyyenciycKaTeJbHOH 
4— 
cnoco6HocTH, mpHBezeHHIx B (*~°). 
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SURO MRINNMET ER: 


ee: PR SY a ae 
(Dat a omepiey, ese 


Hoxuann Akagemuu nayr CCCP 
1956. Tom 108, N 14 « 


f XHMH A 
YeH-Koppecnonjent AH CCCP K. A. AHJIPHAHOB u B. I. AYBPOBHHA 
CHHTE3 AJIKHJIAWETOKCHITOKCHCHJIAHOB 


B suTepatype ONnHCaHbl peaKUHH OprahorasOreHCHaHOB C OKHCbIO sTMIeHA 
(1,2) H OpraHOXxsOpcHaHOB C SMMXJOPruy{pHHOM H TAMUHAHBIM cnupTom (%), 
IlokasaHo, 4To peakWHA MpoTekaeT C paspbIBOM SIIOKCHAHOFO WHKa TO exeme 


O 
ips 
Cl 


KpemMHuliopranvueckve cCOoeqHHeHHa, cCojlepKallve sMoKcHAHyIO rpymny, 
MO HacTosmero BpeMeHH He ObIH OMHCaHbl. OqHakO CHHTe€3 TaKHX BeLIeCTB 
TIpefcTaBsiAeT ONpefeJeHHbIM HHTepec, TaK KaK KPeMHHHOpraHMyecKkHe coesH- 
HeHHA C 9MOKCHAHOH rpynmol MOryT ABHTbCA HCXOAHbIMH MpOyKTaMu JIA M0- 
JIYYeHHA KPCMHHHOprannyecKHX MOJHMepoB, OOTaa‘oulNX MOBbILIeCHHO az- 
resveH K MeTaJIIaM HW JpyruM MaTepHasiaM. 

B Hactosmeh paOote Obllla H3y4eHa peakIHA Mey asIKUMalleTOKCHCHsJa- 
HaMH H PIM AHbIM coupTOM. MoxKHo ObIIO ORKULAaTb, YTO IPH MpoOBeseHHH 9JTOH 
peakIHu He OyeT NPOHCXOANTb PaspbIBa ZMOKCHAHOTO KOJIbIa, TAK KaK H3Be- 
cTHO (+), UTO aIKHIaWeTOKCHCHJIaHbl pearHpyioT CO CHHPTaMH IPH OTHOCHTeIbHO 
HH3KOH TemMiepatype. Kpome Toro, BbIesAlollaica B Mpomecce peak yKcyc- 
Had KucmoTa cabo felicTByeT Ha 3MOKCHAHY!o rpynny. OnbiTbl noxTBepANIH 
3TH IIpeAMOORKeHHA WH NOKa3asiH, YTO B3AaMMOJeHCTBHE AJIKHAaleTOKCHCHIIAHOB 
C TIMUMHbIM CIHPTOM MpoTeKaeT Mo cxeme ! 


O 
as 
RSi (OCOCHs)s + HOCH;CH CHy — RSi (OCOCHs)2 + CHyCOOH. 
O 
Los ' 
OCH,CH CH, 


Ilo yKa3aHHOH peakKUHM ObIIM TNOJyYeHbl MeTHJI{HalleTOKCHOKCHMpOnOKCcH- 
CHlaH, JMMeTHJIMaleTOKCHOKCHNPONOKCHCHJIAaH, JHMeTHJaleTOKCHOKCHMpon- 
OKCHCHJIaH, MeTHJIalleTOKCHOKCHMpONoKCHCHIaH H BHHHJIAHaleTOKCHOKCHMpon- 
oKcHcHsIaH. CBolicrpa 3THX coexHHeHHH MpHBeyeubl B TaOm. 1. | 

IlpH u3y4yeHHH peakIHH Obl HalifeHo, ITO C yMeHBINeHHeM B aKHsaler- 
OKCHCHaHax UHCsIa alleTaTHbIX Ppylill 3aTPyAHAeTCA 3aMelleHHe HX Ha OCTATOK 
PIMUAZHOrO cuupta. Tak, B MeTHJITpHalleTOKCH- HW BHHMJITpHalleTOKCHCHJIaHe alle- 
TaTHasd Ppylila MOHOCTbIO 3aMeHACTCA Ha OKCHNpPONOKcHTpynny, B RMMeTHI_H- 
alleTOKCH- H MeTHMalleTOKCHCHaHe — JIHUIb Ha 70—75% , a B TpHMeTHalear- 
OKcHcHylaHe Boodle He 3aMelritaercs. 

CneqyeT OTMETHTb, YTO aJIKUMaleTOKCHOKCHIPOMOKCHCHAaHbE THAPOJATH- 
YeCKH H TEPMHYeCKH HeyCTOHYHBHI, NOITOMY OUMCTKA H aHaJIM3bl STHX BeuleCTB 


OueHb 3aTPYyAHeHHI. 
QJKcMePpHMeCHTAALHAA UWACTH 


B KayecTBe HCXOJHbIX BeLECTB ObIIH NOJIYYeHbI: MeTHJITPHalleTOKCH-, H- 
MeTH/[MaleTOKCH- TPUMeTHaleTOKCH-, MeTHJIAMaeTOKCH-, BHHHJITpHaler- 
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OKCHCHaH H TIMIMHBIM CnupT. MerujirpuayeroKcncuaaH nonyuen mo MeTony,! 
onucannomy pauee (*). J[umeruamquaueroKcu-, meTujMayeroKcu- 1 TPHMeTHI- 
aleTOKCHCH IaH Novlyuenbl ReucTBHeM CHsCOOK ua coorpercrByiome askKHst~ 


_ XJIOPCHJIaHbl B Cpeyle OeHs0/1a WIM KcHOAa (B Cy4ae TPHMeTHaleTOKCUCcHNaHa) 


€ BbIXOJOM B 75; 72 u 82%, cooTBeTcTBeHHO. Ilo muTeparypHbIM JaHHbiM (5,8), 
STH COe{MHEHUA OBI NomyyeHb! JelictBHem CHsCOONa Ha ankusxsopcenmanbl 
B cpeye ocupa. 

BUYHUATpHaneTOKCHCHaAaH. Q@ nonyyennu BUHUJITpHaLert- 
OKCHCHJlaHa B MTepatype (7) HMeeTcs JHiWb ynoMHHaHHe.Hamu On CHHTesupoBaH 
aHaJIOrH4HO MeTHJITpHaleTOKCHCHaHy. Bpixoq BemlecTBa paBeH 86,2%. 

CpolicTBa JUMeTHJHaleTOKCH-, MeTHMMAlleTOKCH-, BHHHATPHaleroKcucn- 
JlaHa IIpHBexzeHb! B Tab. 2. 

Tauunugnnkh cnupr. K 830r (7,5 moa.) «-Monoxnoprugpuna rau- 


h 


Ta6Onuna 2 


MR OCOCH,, ° Gyo H, ° Si,.° 
B T. KHTML. 20 20 a ree ue Soe vis 
eulecTBO B °C An qd, 

BbIY. | Halig. | BbIY. |Haliz. 


BbIu.| Haliz. 


Tumerusgu- | 55—56 | 41,4042 | 41,0523 | 40,92} 41,12] 66,89 | 67,04] 40,53] 40,94 | 6,52] 6,81 | 15,12 | 15.94 
alleToKcucusian | (7 mu) : 
Merwuguauet- | 62—63 | 1,4022 | 14,0815 | 36,49} 36,75 | 72.63 | 72,84 | 37,49 | 37,03 | 6,07] 6,17 | 16,18) 17,28 
OKCHCHaH (15 mm) ; 

BuHuHuaTpH- 70—8U | 1,4152 | 1,1478 | 50,63 | 50,75 | 76,57} 76,29] 44,55 | 41,38] 6,00 | 5,17 | 11,06 | 12:06 © 
alleToKcHcHiaH | (3 MM) ; . 


WepHHa, OXsaxKeHHOrO Zo 0°, npHOaBaocb B TeyeHHe 5 vac. 185 r (3,3 Mow.), 
H3MeJIbYCHHOFO eKOrO KasIH mpH 5—20°. Cmecb nepemeluBaach 4 vaca IpH 
KOMHATHOM Temnepatype, nocme uero KCl orpuaibrpospiBaica, a cHvbTpar, 
O6e3BOX%KeEHHAIM cyJbdaTOM HaTpHA, ABaxKbI Neperonssica B BakyyMe. [lomny- 
yeHo 155 r raiMungHoro cnupta, T. Kun. 50—53°/5 mM; 13°] ,4308. OOparuo BbI- 


WeneHo 553 r a-MoHOxJOprugpHHa. Bprxox cnuptTa, cuHTad Ha 3aTpayeHHblil 
XJIOPruZpuH, paBeH 83,3%. | 
MeTHHANYANeETOKCHOKCHNpOnTOKcHcHaAaH. K- 1109r 
(0,5 Mou.) METHATpHalleTOKCHCHIaHa NpHOaBANOCb Np NepeMeluHBaHHH B Teves 
Hue 30 muH. 37 r (0,5 Mou.) raHuN_HOrO cnupTa. PeakWHaA UWvia C BbI-eIeHHeM 
Telia, Tak UTO TeMMepaTypa CMeCcH B Mpolecce BBeeHHA CIMPTa cocTaBAsa 45— 
50°. Ilo okoH¥aHHH BBeZeHHA CMeCb TlepeMelMBasacb TIpH 50° B TeveHHe 3 uac., 
flocmle 4ero pa3sroHaacb B BakyyMe. Bpifeneno 28,9 r yKcycHOH KMCJOTHI, T. e- 
peaklua mpouia Ha 98,8%. Bprixoq MeTHJI{MalleTOKCHOKCHN pOnoKcHcHiaHa, 
lleperHapieroca mpH 82—105°/3 mm, paBeH 99,8r, uro coctapnseT 85,2% 
TeopeTHYeCKOrO. 
Hatizeno %: OCOCHs 51,01; snoxcurp. 18,12; C 40,23; H 6,11; Si 11,09 
CgHysSiOg. Buruucneno %: OCOCHs 50,42; snoxcurp. 18,38; C 41,02; H 5,98; Si 11,96 


“Mon. pec (KpHockonHyeckH) 238,05. 
Tina CgHy,SiOg mon. Bec BbluncneH 234,1. 


_ Tlostropnof. meperonkoi BbigjemeHa cppakuua c T. .Kun. 84—90°/2. MM; 
ne 1,4268; d2° 1,1840; MRp Haiizeno 50,88; MRp ana C,H,,SiO, Bprunc- 
neuo 50,72. 

Hatineno %: OCOCHs 50,67; snoxcurp. 18,25 


TMumMeTunaneTOKCHOKCHNPONOKCHCH MAH.  CHHTESH- 
popaw aHanoruuHo u3 26,4 r (0,15 Mou.) uMeTHqMayeToKcucusana H 11,1 Fr 
(0,15 mou.) rauuuguoro cnupta. [Ip pasronke peaKIMOHHOH MaccbI B Baky- 
yMe BbifeseHo 6,8 Tr yKCyCHOM KHCJIOTHI, T. ©. peaKUMA Npowa Ha 75,5%. Bprxoy 
JMMeTHIaeTOKCHOKCHMponoKcuchiana, Mepernapmieroca mpu 66—80°/3 MM, 
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: paneH 15,9 r, uTo cocTaBuiseT 55,9% TeopeTHyecKoro. Tloce MOBTOpHOK pa3- 
0} * . 
TOHKH JIA aHamv3a B3ATa (pakuMa Cc T. KAM. 70—75°/3 MM; 01,4228; 


d2° 11854; MRp naiigeno 45,16; MRp Ana C,H,,SiO, spraucaeno 40,41. 


Haiinzeno %: OCOCHS 31,92; smoxcurp. 21,54; C 43,30; H 7,88; Si 14,27 
CyHy,SiO,g. BaruneneHo 0: OCOCH; 31,05; snoxcurp. 22,63; C 44,21; H 7,36; Si 14,73 


MetusaneTOKCHOKCHMNpONOKCHCHAaH. CuHTesupoBaH U3 24,3 r 
(0,15 Mow.) Merumguauetokcucusana u 11,1 r (0,15 Mom.) rsiMuMAHOrO CHMpTa. 
IIlpu pasrouke B BakyyMe BbIgeeHo 6,8 fr yKCyCHOM KHCAOTHI, T. €. PeaKI[MA Npo- 
wa Ha 75,7%. Bpixoy MeTHmaleTOKCHOKCHMpOnoOKcHcHaHa, NepernHaBlleroca 
mpu 58—73°/3 MM, paBeH 13,4 r, YTO CocTaBJIAeT 50,8% Teopetuyeckoro. ITocae 
MOBTOPHOM pa3roHkH JIA aHav3a B3ATa PpakUMA C T. KAI. 59—67°/3 MM; 
we 14230; (0% 1,0985; MRp uaityeHo 40,80; MRp Ana C.Hy,SiO, BErauc- 
seHo 41,03. 

Haiizeno %: OCOCHS; 33,46; smoxcurp. 24,10; H y Kpemuns 0,00; 

C 40,36; H 6,67; Si 14,44 
CgHy2SiOu. Brruncneno %: OCOCHs 33,52; snoxcurp. 24,43; H y Kpemuusa 0,56; | 
C{40591- El a6 3 1nSienoro0m 


Boxopok y aTOMa KpeMHHA ONpefeAJICA NO KOJIMYeCTBY BbIAeMBLUeTOCH 
rasooOpa3Horo BOxOposxa MpH pasiowKeHHH HaBeCKH BeECTBa UleOUbIO. 

BuUHHYAARNALeETOKCH OKCHNPONOKCHCH MAH. CHHTe3HpoBaH u3 
34,8 r (0,15 Mow.) BHHMsITpHaueToKcucusaHa ¥ 11,1 r (0,15 Mon.) rauu“uguoro 
cnupta. [Ipu pa3sroHke peakIMOHHOH Maccbl B BakyyMe BbigeseHo 8,3 r yKcycHow 
KHCJIOTHI, T. €. peakUHA Mpowina Ha 92,2%. Beixoyq BAHHIA{HaleTOKCHOKCuNpon- 
OKCHCHJIlaHa, MeperHaBlieroca B MHTepBane 100—124°/3 mM, paBeH 23,5 r, 
4TO cocTaBxeT 63,6% TeopeTuyeckoro. Ilocme NOBTOpHOH MeperoHKH mpoaHa- 
JM3upoBaHa (ppakuua c T. Kun. 110—115°/3 mM; 17914302; ae 1,1615; MRp 


HalizeHo 54,77; MRp Ana C,H ,SiO, BpruucmeHo 55,04. 


Hatigeno %: OCOCHS 46,89; gnoKcurp. 17,09;. G..43,06:..H -6,26:-7Si 10583 
C,H,,SiOg. BrruncueHo %: OCOCHs 47,96; asnoxcurp. 17,48; C 43,90; H 6,69; Si 11,32 


OnpefeneHve cofepKaHHA alleTaTHbIX HM 3MOKCHAHBIX rpynM MpoBoxUsocb 
CJIEYIOULHM OOpa30M: MpOleHTHOe CcOfepKaHHe alleTaTHbIX rpynl onpeyens- 
JOCb THTpOBaHvem HapBeckH (0,15—0,25 r) BemectBa 0,1 4 NaOH, nocae 
yero JIA ONpeeIeHHA SMOKCHAHBIX Tpynl K CosepxKUMOMY KONObI IPHIMBAa- 
Jocb 10 Mi COMAHOKHCIOrO NHpHAMHA (MpHroTOBMeHHOrTO cMeleHHeM | J 
Nupwyuna uw 16 Mi KOHUeCHTPpHpOBaHHOH CONAHOM KUMCJIOTHI), CMe€Cb KHMATHIACb 
20 MHH. H H30bITOK COMAHOM KUCOTAI OTTHTPOBbIBasica 0,1 4 NaOH. 


UactutyT 9leMeHToopraHvueckHx coeqHHeHHii Tlocrynusio 
Axkaylemuu Hayk CCCP 15 X 1955 
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Hoxaagn Ankagemun nayx CCCP 
1956. Tom 108, N: 14 
‘ | 


XHMH 1 


Bb. H. JIAWIKEBHY u C. C. KYJIEP 


PEAKUHA TPHHbSAPA C HEKOTOPbIMH HEIIPEJ[EJIbDHbIMH 
KETOHAMH, COJEP)KALWHMH ®YPAHOBOE SIJIPO 


(IIlpedcmasaeno axademuxom H. H. Hasapoeeim 26 IX 19585) 


IIpH mpoBeeHHH OpHeHTHPOBOUHBIX ONBITOB C BBECHHeM HEMpeeJIbHbIX Ke- 
TOHOB, COfepKalllux (bypaHoBoe ARpo, B peakwHIo [puHbapa HaMH OblIO ChemaHo 
HaOsmofeHve, YTO JHUIb B peAKHX culyyadX peakUMA MpoTeKaeT HOPMaJbHO, 
OOBIMHO 2%Ke MPOHCXOAHT MpHcoe_uHeHHe ramOreHMarHHii-KOMNOHeHTa B MOJI0- 
*KeHHe 1—4, T. €. BMeCTO OXKHAAeMbIX TPCTHYHBIX CIMPTOB MOyuaroTca Oosee 
CJIOKHbIE KETOHbI. HecMoTpaA Ha TIpHMeHeHHe OObIYHBIX MeETOJOB 3arJyIeHHA 
aHOMAaJIbHOM peaKIMH, KaK, HalpMep, mpoBeqeHue peakIHH B ONY cTaHio, 

Bce Ke B HTore OOpa3syrioTca KeTOHbI. B HacTosieM COOOMeHHH MbI IpHBOAHM 

TPH IIpHMepa TaKHX PeaKUHH, B KOTOPbIX OMHCbIBaIOTCA PeaKIMH MexKy Hermpe- 
| A€JIbHBIMH KeTOHAaMA, COfep2KallHMH B MOJIeKyule (bypaHoBoe AApoO, c OpoMMarHuii- 
OeH30JI0M H OpomMarHuiianusom. Mp BplOpasiw STH peaKIHH MOTOMY, 4TO B 
Tore HaMH ObIIH NOJyueHbI [Ba He OMHCaHHble B IMTepaType KeToua: 1-(ypMu- 
5-(beHus-5-(n-uMeTHuaMUHopeHH)-1 -nmeHTeH-3-oH UH 1 ,5-"ucypus-1 ,7-oKTaqueH- 
3-OH, a TaKKe OHH BBIAeeHHBI HaMH TpeTHUHbIM cnupT 1-bypHa-3- 
(n-,HMeTHIaMHHOCTHpH)-1 ,5-rekcaqveH-3-ou. . 

Peakuua MexKy Il-bypua-5-(n-RUMeTHAAMUHOPe- 
HH J)-l4neuTaquveu-3-OHOM H OPOMMATHHHOECHSOIOM. 
Hcxoyupiit KeTOH HaMH ToJyuasica BYMA cmocoOaMH: BO-lepBbIxX, IlyTeM KOH- 
JeHCalHH B MpHCyTCTBHH IWleIOUH n-HMeTHaMHHOOeH3abyeruga Cc Pyppypasib- 
AlleTOHOM H, BO-BTOPbIX, IyTeM aHaJIOrH4HOM KOHAeHCauHH :yphyposa c n-Au- 
MeTHJIaMHHOOeH3aIballeTOHOM. OH uMen T. mu. 169—170° (c pa3mox%KeHHem). 
OcHOBHad peakIHA MOKeT ObiTb MpescTaBseHa cileqyrouleH cxemolH: 


Sal cH, 
i: CH CH €O CH = GH Soma 1 C,H,Br + Mg — 
Dee = = ae ) i 6tls 5 
CH, 
i wi CH3 
| | er peel hn [Gare ae 
—— }-cH =cH = G - Ca ae 
0 OMgBr_ CoH 3 
[| as 
Se 
na ee ta Lag Ne 
——{ )-CH = cH ¢ CH oH gah 
O OH Cie GH; 
sided Jasoe ganna ition a CH MercaN oit 
SY 2 NEGHEY Bien 


CoHs 
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Cmecb, cocrosimad #3 10 r HcxoqHoro KeToHa ¥ 10 r 6pomOeHsoNa B SPUpHO- 
6eH30bHOM pacTBope, MpHIMBamacb K 2 Tr MarHua, HaxofallerocA NOM CJIOeM 
aOcosoTHOrO apupa, B Tevenve { yaca. B KoHNe peakIHH OOpas0BaBLIMHca KOM- 
TIeKC Obl OKpawieH B TeMHOKpacHbilt weet. I]poxyKT pasnarasica cnepBa WezA- 
Holi BOO, a 3aTeM pacTBOpOM XJOpucToro aMMoHHS. K BbigeueHHOMy SipupHO- 
OCH3OJIbHOMY pacTBOPy MpvOaBANHCb RONOMHUTEIbHO SPUPHBIC BbITAKKU U3 
BOJHOFO cIOs, Moce wero OH MoOgxBeprasica oTToHKe AO 60°. M3 octaBuielica 
YaCTH pacTBopa Nocse OXMAKMeHUA BbIMagad RKeNTbI OcazoK, KOTOpbIt Mocie 
OTAeNeHHA CPUJIbTPOBAHHEM HECKOJIbKO Pas IIPOMbIBaJICA CIMPTOM UW OKa3aJicA 
JOCTaTOUHO UMCTBIM KeTOHOM c T. mu. 113—114° (c pasmoxennem). Ero BbIxox 
7,5 7, umn 21,9% u3 pacueTa Ha OpomOeHsou. 


Hafizeno %: C 79,11; H 6,76; N 4,26; M 333 (no Pacty) 
CisHegNO>. Beruvcneno %: C 80,00; H 6,66; N 4,05; M 345 


Kak lloKa3biBaeT TIpHBeeHHbIM aHaJiv3, B aHHOM CJlyyae HaMM Moyer 
KeTOH cTpoenusa: 1-cbypuu-5-cbenun-5-(n-ZuMeTHIaMHHOPpeHu)-] -MeHTeH-3-OH. 
OyuHako Hamu ObIIO KOHCTaTHpOBaHO HaslMuMve CIe_OB TpeTHYHOrO ciMpTa 
B (UMIbTpaTe Mocme OTAeMeHHA KETOHA U3 SpHpHO-OeHsO/IbHOrO PacTBOpa. ITO 
BbITeKaJIO H3 TOO (bakTa, UTO STOT (PHMbTpaT Npu AelicTBHH KOHLEHTPHpoBaHHoK 
KUCJIOTHI OKpallIMBaJICA B CHHHM WBeT, UCuesaIONMi, Np pasOaBseHHH BOROH, 
T. €. O6afal CBOMCTBOM rasIOXPOMHH, a TaKoe ABJIEHHe MpHcyule XHPHO-apoMa- 
THUCCKHM HEIMPeAeJIbHbIM TPeCTHYHBIM cHupTaM ('). 

TlosyuenHpii “3 keToHa 2,4-2uHUTpodeHuruzpasoH MMe T. m1. 180—181° 
(c pa3ioxKeHvem). 

PeakiHYaA MexXAY AYhyphd@ypanbaneTOHOMU Opom- 
MarHuHwHanaauaomM. Ucxogzupt keToH Obl] HAMM Nouy4YeH MyTeM KOHJeH- 
caluu (bypdypoua c dypdypasballeTOHOM B MpHcyTcTBHH exKOH mesoun. OX 
uMel T. mu. 142° (c pasnomwKeHHem). OcHoBHad peakIHA MOXKeT ObITb Mpescta- 
BleHa culeqyrouleu cxemoH: 


‘ 


[L CH = CH — CO — CH = CH agn CH, = CH—CH,Br + Mg ——> 


SP se eee 


ICH = CH —C = CH— CH 
WA | 
O OMgBr CH, — CH = CH, 


=> 


os | | 
LL cCHetr oc So cH CHO & 
fe) 


——> 


bu CH,CH = CH, 


4 [ | 
mae Ll Sere cel cd a ena 
O CHy— CH ascii 


OpupHo-Gexns0mbuBI pacrBop 5,5 r AucypdypasmpayeTona u 7 r 6pomuctToro 
awiusa B Tevenke | yaca MpuiMBanca kK 2 Tr MarHuA, Haxoxameroca nox coe 
aOcosOTHOrO adpupa. O6pasopaBuiniica KommeKc OKpaCHJICA B XKeJITHIM Ber. 
Ero pa30xKeHwe MpousBoAMMOcb cnepBa e_AHOM BoROl, a 3aTeM pacTBOpoM 
XJIOPHCTOTO AaMMOHUA. OpupHo-OeHsombHbIli pacTBop oTJeMAICA ‘OT BORHOTO 
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= 


COA, IPOMBIBAJICA HECKONbKO pas BORON UM cyWIHACA GesBOXHbIM cyEpaTOM 
| HaTpHA, Moce vero PacTBOPHTEeb OTTOHAICA Bo 1/3 MepBoHatanbHoro O6beMa. 
OctaBuiaica *KUAKOCTD rycTo cHponoobpasHolt Koncncrenifun Spina OKpatiena 


B TEMHOK pacubili upeT. [Ipu npHOaBieHuu HeCKOJbKUX Kaleb BOLI BbINALan 
XKEJITHIM OCaOK. ON OUMMIaICA pacTBOPeHHeM B MeTaHOuIe HM BLICAKUBAHHeM 13. 
TOCMeQHeETO BOROU, IPHUeM NOJIYYeHHbIH XKeJITHIM MOPOMWOK OKasaicA NOcTaTOUHO 


| WHCTBIM KETOHOM CT. TI. 95—97° HW C H3MeHEHHeEM pH STOM 2KesITOFO UBeTa Ha 


KpacuHbi. Baixo 3,5 r, unu 53, 34% us pacuera Ha HCXOJHbIM KeTOH. 


Halizeno %: C 74,64; H 6,26; M 247 (B 6exsone)! 
CigH O03. Brriucneno %: C 75; H 6,25; M 256 


[lonyuenupit 2,4-yuHuTpopenurugzpason uMen T. m1. 160° (c pasnoxKennem). 

M3 mpvBegenHoro aHasiw3a BbITeKaeT, YTO HaMH Obi CHHTesHpoBaH 1,5- 
Aupypuu-1 ,7-okTaquen-3-on. 
Peakuua Mex y I1-pypuua-5-(n-RUMeETHAAMUHO e- 
HU w)-l4nenTaqueH-3-OHOM H OpOMMarHHtanaunaom. 
McxogHbIM KeTOHOM B aHHOM peaKUHH Obl TOT Ke KETOH, YTOH BNepBoli peak- 
IMM, ONMCaHHOl B STOM CooOmeHHH. JlaHHad peakUuA Nmpoxo_usma B AByXx Ha- 
lipaBsleHHAX — KaK C OOpa3soBaHHeM KeTOHa, TaK MH C OOpa30BaHvem cmupTa. 
OxapakTepH30BaTb MOJYYeHHIL| KETOH HaM He yflamocb, TaK KaK OH ObICTpO. 


—ocmousasica. UTo xe KacaeTca CiHpta, TO ero yflaJIOCb BbIZeHTb B BUE THXJO- 


pHa H MpOW3BecTH aHaJIH3 NOCMETHErO. Peaktu1o0 NOJYYeHHA CHHPTa MOKHO: 
NpeACcTaBuTb B CJIeyIOuleM BHJe: 


| aah 
ee ca co en Saree DINE + CH, = CH — CH, Br -+ Mg > 
O Hs 
OMgBr CH : 
[ rer ey, ety es ey 
O CH CH =CH, ae 
| 
roe [a BCH ClOH). CH Spey imec ae 
TAN / 5 Sor aes 
O Cue CH emer: us 


K 2 r Marnua, Haxofauleroca mox GeH30bHO-3pPHpHOH CMecbIo, NocTeneHHo” 
IpvOaBsANOcb MO Kalam 8r OpoMucToro aNMa WU NapasebHO HeOOJbIUMMH 
TOpUMAMH BCHINAaICH KeTOH B kosIMYUecTBe 4,5 r. OOpasoBaBlMiicA KOMIIeKC 
6bIJI OKpallieH B 2%KeITHIM UBeT. Ero pa3no2xKeHve MpPOM3SBOLUNOCb, KaK HM B Mpesbl- 
wyuux ciryyaax. PeakuwwoHHad cMecb OCTaBJAIaCb Ha CYTKH, Mocsle sero BbI- 
llajlasl KeTOH B Buse *KeTorO ocakKa. DPUPHO-OeH3OVIbHbIM PacTBOp Nocse Tila- 
TCJIbHOM MpPOMbIBKH BOO cyuMica Se3BOHIM Cyb(paTOM HaTpuA HW MOfBep- 
raica oTrouKe jo 78°. JIvweHHbIi Baru OeH30JIbHbIM pacTBOop MosBepravica 
JIeHcTBHIO HOAMarHulimeTusia, MpHseM. MpOMCXOAWJIO BbIeeHHe MeTaHa, TO 
CBHJIETEIbCTBOBAIO O HaNMYHMM CHHPTOBOTO FHAPOKCHa B PaCTBOPeHHOM MIpo- 
qyxte. Kpome Toro, mpui JelcTBHH KOHIeHTpHpOBaHHON CepHOH KUCIOTHI pacTBOp 
OKpaliMBaJIcA B KOPHUHeBbI UBeT, UCHesaIOMIMH MpH pasOaBeHHH BOON, a 
3TO yKa3bIBaJIO Ha CBOHCTBO TaJIOXPOMHM B 9TOM CIIMpTe, YTO BbITeKAJIO 3 ero 
erpoenus. He Bbigemaa uMcToro CiupTa M3 O€H30JIbHOFO pacTBopa, MbI NOYaHIH 
ero JUXJOpU MyTeM MponyckaHuA B pacTBop Cyxoro XJOpoBosoposfa, B pe3sy.b- 
TaTe Yero MPOH3OUINO BbINAeHve BHatase CBETMOSeeEHOFO OCaqKa, a TIpH Oosee 
TIPOJOIMKUTeEbHOM JeHCTBHH XsMOpOBOAopofa Oomee TeMHOTO cepo-3esleHOro 
ocamka. Tocae THaTebHOL MpOMbIBKH aOCOJHOTHEIM S:PUpoM sTOT OCAaZOK Obl 
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KOHCTaTHpoBaH Kak Juxsopug 1 -dbypua- 3- (n-quMeTHmamuHocTupHa)- 1 ,5- 
reKCaHeH-3-o071a, MOBHAMMoMy, Culefqyrollero CTPpOeHHA: 
S 


[A : Chat 
| | a é ea Ne 2C1". 
ROH SE cat an NHS 
0. cian = ta: CHs 


Bprxox Wuxsopusa cnupta 1,5r, uu 27,6% u3 pacuera Ha HCXOJHBIM KeTOH. 
OH wMes T. m1. 90° (c pasoxKenvem). 


Haiiqeno %: N 3,68; Cl 19,93 (no CrenaHosy); Ah 366,7 (no Pacty) 
CopHogNOCls. Brruncaeno %: N 3,84; Gilg 50; M 364 


Urak, pcreqcTBve HaslMuHA B MOJeKyJIe NOJIYYeCHHBIX COeAHHEHHH cbypaHo- 
BOrO Apa OHH He€yCTOMYMBbI NO OTHOIWeCHHIO K MOBbILMeHHOM Temilepatype, No,- 
BepraiCb OCMOJIeHHIO HWKe TOUKH cBoero MviaBseHHa. BcneycrBve HasIH4HA 
ABOHHBIX CBA3CH B NOJyYeHHOM TpeTHYHOM CMMpTe OH OOsafaeT CBOHCTBOM ra- 
JIOXPOMHH, 


Yoxxropogzcxuh rocylapcrBeHHplit Tlocrymusio 
YHHBepcuTeT 10 VI 1955 


UWMTHPOBAHHAA JINTEPATYPA 
1B. H. HamKesuu, Yxp. xum. xypH.. Ne 3 (1955). 
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Hoxnxagn Akagemun’uayrk CCCP 
1956. Tom 108, N 1 


XHMHA 
5. M. KPACOBHILKHH, P. M. MAILKEBHY u T. M. HAKHILUOBA 


O 3ABHCHMOCTH MEXKY CTPOEHHEM HW HEKOTOPbIMH 
CBOHMCTBAMH PAA A30KPACHTEJIEM, COJEP)KAWIMX AMHJIHbIE 
rPYNNHPOBKH 


(ITpedcmaszeno axademuxom A. B. Tonuuesoim 14 X 1955) 


PaHee OJHHM M3 Hac Oblia HCCMeqOBaHa 3aBHCHMOCTb MexKy cTpoeHHem, 
OKpackol H CyOcTaHTHBHOCTbIO HavOosee MpOcTbIX as0KpacnTesel — npous- 
BOAHBIX OeHsaHunuga (1). Hacrosmaa paOoTa mocBalleHa ucceqoBaHHio Kpa- 
-CHTewleH, CosepKalllHx Be aMHHbIe PTpyNMHpoBKH. 

Hexotopble H3 HCCleqOBaHHbIX HaMH KpacHTesel H MpoMexyToOUHbIe mpo- 
“AYKTbI, HEOOXOAUMBIe [JIA HX NOMYYCHHA, ONHCAHbI, YaCTb H3 HHX CHHTe3HpoBaHa 
HaMH BIIepBble. 

Hcceqopanve cyOcTaHTHBHOCTH KpacHTesleH MpOH3BOAUOCb MO yxKe paHee 
HIPMMeHABIUeHCA HaMH MeToyuKe (1);. KpallieHHe MHTKaJIA BesIOCcb B TeyeHHe 
1 uaca npu Temmepatype 80°. 3a BemHuHHY CyOcTaHTHBHOCTH MbI IpHHHMaJV KO- 
JIMYeCTBO KpacHTeJIA B MpOWeHTax, BbIOpaBileeca MPH KpallieHHH H3 KpacHsIbHOU 
BaHHbl, MHHYC KOJIMUECTBO KpaCHTeJIA, OTMbITOTO XOJOAHOH JecTHMHpOBaHHOu 
BOJOH MpH IIpOMbIBKe OKpallleHHOrO MHTKAJIA JO IpaKTHyeCKH OeclBeTHbIX Mpo- 
MBIBHBIX BO]. 

MakcHMyMbI MOrOULeEHHA BOAHBIX pacTBOPOB KpaCHTeseH H OKpacok Ha Leu- 
JlopaHe onpeyenamucb Ha cneKTpogeHsorpade Tompg6epra. 

IIpexye scero Obl UccieqoBaHbI KpacuTemH I uw II, HMeromMe cTpoenne: 


R—N=N—<__)—CO—NH-<X__ >< NH — OC—€__ > N=N-R, 


== 1 OS 
(I) 
ates Yes Ne eee 
R-N=N—<__>—NH—OC—<__)>—<_ >—CO—NH—_—-N=N-R, 


(IT) 


rae R — as3ococtapsiouland — Aul-KHcJIoTa (coueTaHve B WeOuHOM cpeje). 
Mosekyubl STHX KpacuTesel mo cBoeH CTpyKType ABJIAIOTCH Y]BOCHHBIMH 
mosieKyamu KpacuteneH III u IV, uccneqoBaHHbIX B yNoMaHyTol paoore (’). 


R—N=N—<__>—CO—NH—_. (III) 
R—-N=N-—XK__>-NH—OC—<"_. (IV) 


Kpome rpynuuposku Gensanuuga, Kpacutenu I u II cogepxkat agpo Oupexuaa, 
Jlexkaiee B OCHOBe OCH3HHHOBbIX KpacuTesel. f 

Yypoeune Monekya III u IV upusoguT K nomyyenuio KpacuTenel, oOuafaio- 
wx SOobulol cyOcraHTHBHOcTbIO (cM. Ta6u. 1). 


Ta6Omuna 4 
IPacuMedIbieme mean: petiee ULAEI nV pV lew ew eile Kook 1) XT 
BD eegcanuocrs oF 20. 567, 22, 28 68.53 64 32 63 4 10 
: 94 


CpasneHue kpacutenen I u I} moKaspipaeT, UTO*pasIMYne B UX CTPOCHHH 
(opaQOK pacnouox%KeHAA AMMAHEIX TpyNMMPOBOK M0 OTHOMIEHHIO K ARPY Oucbe- 
Hla) MOUTH He OKasbiBdeT BIMAHMA Ha CyOCTaHTHBHOCTb. 

Vutepecho Obwio cpaBHuTb KpacuTemb I] cKpacuTeaMu Vu VI, nosyyeH=" 
HbIMH H3 Mapa-aMHHOaHHJIMOB TepedbTaeBol H WlaBesIeBOH KHCJIOT: 


RI-N=N—<__5—-NH—OC—<__>—CO—NH—X__)—-N=N-R, (V) 
R—-N=N—(__)—NH—OC—CO—NH={__)—-N=N-—R. (VI) 


V3 qaunpix Tan, 1 cmeqyer, uT0 cyO6cTaHTHBHOCTb KpacuTesel V u II, co- 
Jlep2Kalllux MEK Ly aMAAHbIMH PpyMMMpOBKaMH, COOTBETCTBEHHO, OAHO HM ABa GeH- 
30JIbHBIX KOJIbUa, MPHMepHo ofMHakopa. Cy6cTaHTMBHOCTb xkpacuTeia VI 
HeECKOJIbKO HUXKe. TaKHM OOpa30M, BBeJeHHe O€H3O0IbHOFO KOJbIa MEKLY IBYMA 
rpynm“popkam1 —CO—NH— mpuBojeT K MOBbILMeHHIO CyOCTaHTHBHOCTH; JaJib- 
Heliuiee HaKOMeHve GeCH3OJIbHbIX KOJICL He YBEIMYMBaeT CPpOACTBa K PaCTHTeJIb- 
HOMY BOJIOKHY, XOTA WeMb CONPAKCHHBIX [BOHMHDIX CBASCH Y HMUONbHOL (OpMbr 
KpacuTejiA MpH STOM yVIMHAeTCA: 


OH sie 
PTET aaary, ae aa NG 1 
R—N=N—<__S—N=C—€__N—S— C=N-K__ SS N=N=—R. (VII 


OTH JaHHble COOTBeTCTBYIOT BbIBO,aM 6. M. BorocopcKoro, KOTOpBIH no- 
Ka3aJl, UTO YBeIMYeHHe YHCa COMPAXKeHHbIX JBOMHBIX CBA3eCH B eNH JIMUIb JO 
ompeyzeseHHOro Mmpeyesa cnocoOcTByeT MOBbILMWeHHIO cy6cTaHTHBHOCTH (?). 

Mpbl cpaBHuJIM TaKx%Ke KpacHTesb H3 Mapa-aMHHOOeCH3OHMbHOTO MpOu3Bo- 
Horo OeH3sHqHHa | c KpacHTeAMH M3 Mapa-aMHHOOeH3OHJIbHbIX MPOH3BORHBIX 
Napa-penusienHyvamuuna VIII u rugpasuna IX: 


PENT ee ENT OME t/a NALS RE RBG TS : LiF SS ae 
R—N=N—(">—CO—NH—<"_>—~NH—OC—<K__—N=N—R, (VIII) 
R—N=N—C__>—CO —NH—NH—OC—{_)—N=N—R. (IX) 


' Kak BugHo v3 Ta6n. 1, KpacuTemb IX mo cBoefi CyOCTaHTHBHOCTH 3Ha- 
WHTeIbHO yCTyNaeT KpaCHTeIHM — MpOM3BOAHBIM OeH3HAMHa MH Mapa-cbeHu- 
JIeHHaMuHa. 


IIpeycrapaser uHTepec cpaBHeHwe cyOcTaHTHBHOCTH KpacuTena X 
R—N=N—<__)>—CO—NH GAD ars ace es (X) 


cofepKalllero MexKy OCH3OJIbHBIMH A[paMH OMHY aMUAHytO rTpylmuposky, c Kpa- 
cuTetsMH VI u IX, Monekysbl KOTOPBIX cogepxKaT JBe aMHHBIe rpynnu- 
POBKH, HeMOCpeCTBeHHO CBASaHHbIe Apyr c Apyrom. 

Kpacutesb VI, cogepxanuit Be AMHAHBIe TPpynNMpOBKH, CBASAHHbIE MK LY 
coOol yepes aTOMbI yruepoga, O6MALAeT HECKOMbKO MeHDILeli cyOcTaHTHBHOCTbIO, 
weM KpacuTeb X (c ofHOl amuyHo rpynnoli); cy6cranTuBHocTh KpacutTeaa 1X, 
y KOTOPOTO aMHAHbIe TPyNMHpOBKM COeAHHEHLI aTOMAaMH a3O0Ta, 3HAUNTebHO. 
MeHbIle, JEM y KpacuTenel VI u X. . es 

BpeyleHve B MOJIeKYJIbI KpacnTeneli — npousBo_HbIx rHuqpasvHa KapOoHHb- 


HOH Ipylllibl MEK y aTOMaMH asoTa XI NpHBOXHT K MOUTH MOTHO MoTepe cpox- 
CTBa K PaCTHTe@bHOMy BOJOKHY 


RGN =NS<C TT + CO NH CO —NH= OCS SINE NER (Oe 
92 : 


Ifo Bceli- BeposTHOCTH, NPHYHHO Mano Cy6cTaHTHBHOCTH B aHHoM cury4ae 
BJIACTCA OTCYTCTBHE HENPePbIBHOM Mel COMP AKCHHBIX JBOJIHbIX CBAseH JaxKe 


y HMHJoubHOM opMbl KpacuTena XI, ecm Oa BOObMe 3yecb MOxeT 06pa3o- 
BaTbcs: 


OH -O OH 
Sale | I | — 
= a XN ey. ge - 
R=-N=N-<7>-C=N—C_—N=C¥ Na NEN SR, 


¥ 


Jlanee, MbI cpaBHuiH KpacutTentb II ¢ H30MepHBIM emy KpacuTenem XII 


j a | —— 
R—N=N—“_>— HN’ OC = CO’-—NH —(__>—-N=N=R. (X11) 


OTOT KpacHTeb OblJI RaBHO CHHTe3HPOBaH OAHHM H3 Hac, OKa3asICA Mavlo cy6- 
CTaHTHBHbIM 110 OTHOMICHHIO K XJIONKY H ObluI paHee uCCIeOBaH riaBHbIM OOpa- 
30M KaK KHCJIOTHBIM KpacuTeb (°). Bombutyio pa3- . 
HHWY B CyOCTaHTHBHOCTH 3THX JBYX HM30MePHbIxX 
KpacuTesleH, MOBHAHMOMY, CulexqyeT OOBACHUTb Mpo- 
CTPaHCTBeHHbIMH 3aTPYRHCHHAMH, BO3HHKaIOuluMu A mane: ee 
B pe3yJIbTaTe BBCCHHA ABYX OObEMHCTHIX 3aMe- 
‘CTHTeleH B 2,2’-MONOKeHHA Apa OndeHua. OTH 
TIPOCTPaHcTBeHHble 3aTPyAHEHHA - UpHBOAAT K Ha- 
‘pylieHvio KOMMaHapHOCTH MOseKyJIbI KpacHTeaq..§_. 


WAG Gane 


Ha leJv10- 
B Boye bane 


KpacuTedb 


Bosiee KopoTKad LWellb CONPAKeCHHbIX JBOHHDIX CBA- [ios s jeeo30 565 
3eli Mey aMHAHBIMH TpyNMHpOBKaMH He MO?KeT Vv." 530 565 
6bITb MPHYHHOH Maoh CyOcTaHTMBHOCTH KpacH- AD an au 
Tein XII, Tak Kak kKpacHTesb » V — u3 Mapa- XII 520 525 


AMHHOaHHsIHAa TepedTameBol KHCJIOTb] — HMeeT 

Uelb TaKOH Xe DJIHHbI, HO OOMagaeT OombwIoH cy6cTaHTuBHOcTbIO. Murtepec- 
HO, UTO TaKad %Ke 3aKOHOMEPHOCTh HaOslosaeTCA MpHcpaBHeHHH allHJIaMHHO- 
‘AHTPaXHHOHOBbIX KpacuTeneH XIII u XIV: 


O NH—OC—S—<7_>—CO—NHO 


ere SS a [+t 
SSX NEN 
failed 7 el (XIII) 
WANA ee ice Ns 

: O 


| ra : (XIV) 
ete Ges 
ne ea 

O O 


Uccnexopanie noKka3alo, UTO BbIOHPaeMOCTb JIeMKOCOeRMHeEHUA TepBoro H3 STHX 
KpacuTeieli MHTKasieM pH KpalieHuu B TeyeHHe | yaca TIpH TemmepaType 50 
(B armocdepe asora) papHa 53%, a Broporo 21%. ‘ 

B ta6n, 2 mpHpeyeHbl MaKCHMyMbI NOrsonleHuA KpacuTesen Lig el aie" 
Xu XII. 
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[ny6xKe Bcex pyrux KpacuTee OKpalieH B BOAHOM pacTBOpe KpaCHTeJIb 
C OHOH aMuy,HOL rpyMNMpoOBKoH, HeECKOJIbKO BbIIe OKpacKa y KpacHTeIA HS 
aMHHOaHINa wlaBesleBOH KMCJIOTHI, ComepKaulero ABe HEMOCpeCTBeHHO CBA~ 
SaHHble [pyr Cc ApyroM aMHHble TpyNNMpOBKH; NMOABMeHHe MexKLy STAM Tpyn-— 
MMpOBKaMH OeH30JIbHOFO KOJIbIa MPHBOAUT K asIbHeMWIeMy MOBbILMeHHIO OKpa- 
CKH; BBeeHve MexKy aMHAHbIMM TpyNnvpOBKaMH BToporo OeH30JbHOrO KOJIbiUa 
He OKa3blBaeT BJIMAHHA Ha ruiyOHHY OKpacKH. Hakouell, KpaCHTeJIb W3 MNapa- 
aMHHOaHHIH a UdpeHOBOK KUCJOTHI, B MOJIEKyJI€ KOTOPOrO HMeIOTCA MPpOCTpaHct- 
BeHHbI€ 3aTPyHCHHA, MMeeT HavOoslee BBICOKY!O OKPacky. 

Eme 6oubme pasHula B OKpacke 3THX KpacuTesieh Ha Lessmodpane. B To Bpema 
KaK KpacHTeM — Mpou3Bo,Hble OeH30HON, OncbeHus-4,4'-RuKapOOHOBON, Tepe- 
(bTaepoli u maBeneBol KUCNOT Ha Wesmodahe UMeIOT 3HaUHTebHO Ooviee rty- 
OoOKy!0 OKpacky, YeM B BOMHBIX pacTBopax, KpacuHTelmb XII u B pacTBope H Ha 
wemiodane uMeeT OM3KHe NO BeMUMHeE MakcuMyMbI MormomeHua. Ilo pce — 
BEPOATHOCTH, y 9STOFO KPaCHTeJIA 3-34 HeEKONNaHAapHOrO CTPOeCHHA MeHbIIe — 
conps2KeHHe B MOJIeKysIe HM BCIeACTBHe 3STOrTO 3aTpyAHAeTCA OOpasoBaHHe 
riyOwKe OKpalleHHOlt HMHAONbHOK (bopMbt. 

B_ BBINOJHEHHH ,SKCMepHMeHTaIbHOH 4acTH paOoTbl NPHHHMasia yuacTHe 
H. ®. Kyppuuxo. 


XapbKOBCKHHi rocyfapcTBeHHbI yHHBepcuTer TMocrynuno 
um. A. M. Toppxoro 13 X 1955 


UHMTHMPOBAHHAA JIMTEPATYPA 


1b. Mc KptacoBpuuKkun, bo HM Octpopexkiag, I l., Whe pemcmyorream 
TAH, 106, Ne 172 (1950). 2 B. M. BorocaoseKkuik, Jloxtopexaa gzucceptanua, M., 
1946 (ut. no ®. HV. Canopy, I. Il. Buxtoposy u zp., XumMuueckas TeXHOJOrHA BOJOKHHCTHIX 
MaTepHasosB, M., 1952, crp. 377). 3B. M. Kpacospuukuni, E. C. XotTuncxKkuh, 
Yxp. xHM. 2KypH., 18, 490-(1952). 
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CCCP 
Nb 1 P 


Wornage Akanwemun HaykK 
1956. Tom 108, 


# XHMH 
Akajlemuk A. B. TOMYHEB, 9. M. MAYLIKHH u M. B. KYPALLIEB 


CHHTE3 H30NPONKHIIHA®TAJIMHA H BTOPHYUHOTO 
BYTHJIHA®TAJIMHA AJIKHJIHMPOBAHHEM HA®TAJINHA 
OJIE®HHAMH 


B HacTosilee BpeMA aIKHIHapTaIMHbI HaXOLAT WHpoKOe MpHMeHeHHe Kak 
B UHCTOM Be, TaK H IPH CHHTe3e Pa3JIMYHBIX MPOAYKTOB, HMeIOMIUX BaxKHOe 3Ha- 
| WeHHe JIA HAPOAHOrO XO3ALicTBAa CTpaHbl. K TakKHM MpOLyKTaM B MepBy!o OvepeyE 
OTHOCATCH: CHHTeTHYeCKHe MacJla; MpHcakKH, NOHMKalomlHe TemnepatTypy 3a- 
'Mep3aHHA CMa3OUHBIX MaceJl; MOBepXHO- 
CTHO-aKTHBHble BellecTBa. IIpoBpogsatcsa pa- 80 
OoTn! (1%) mo HcceZOBaHHIO BO3MO2KHO- 
CTH IIPHMeHCHHA aJIKHJHadTasIHHOB B Ka- 
YeCTBE CbIPbA JIA MOMyYeHHA CHHTeTHYeC- 
koro KayuyKa JHBHHHJICTHpOJbHOrO THMa. 
B xkauecTBe KaTaJIW3aTOpOB peakIHi 
aJIKWJIMpOBaHHA HadTaiHHa MpHMeHsAIOTCA 
cepHad KHCuIOTa, XJIOPHCTHIM aJIOMHHHH u 
HeKOTOpble {pyrHe coeqHHeHHA. OTH KaTa- 
JH3aTOpbl OOsaaloT PAOM HeOCTAaTKoB, 


° 


8 


Ro 
S 


IlaBHbIMH H3 KOTOPbIX ABJIAIOTCA BbICOKAA 
KOPPpO3HOHHAA CHOCOOHOCTb H OTHOCHTeIb- 
HO HH3KHH BbIXO] aJIKMuaTa. 

Halu ucceqoBaHud peak alKHJH- 
poBaHua OeH30/a OePpHHaMH TPH NOMOLIA 
KaTalH3aTopa Ha OCHOBe OpTodocopHok 
KHCAOTHI H dbTopHctoro Oopa (4%) noKa- 
3aJIM, YTO C 3THM KaTaJIH3aTOPOM MOKHO 
NOJYYHTb C BbICOKHM BbIXOJOM aJIKHaT 


Temnepanypa 3acine/banun 
SS 


0 50 
Codephanue ankusama 


Pue. 1. SapucumMocTb TemMepatypbl : 3a- 
CTLIBAHHA HadTaiHHa OT COJep2KaHHA B 
HeM anKHsaTa. a — ppakunAa 260—290° 


(stop. 6yTHIHabranHH); 6 — ppakuusa 


xopomero KavyecTBa — C OOJIbINIHM cojep- >60—265° (usonpoitunnadyraam) 


%KaHHeEM MOHOaJIKHIOeCH30NI0B. B cBA3H C 
9THM ObIJIH MpOBeeHbI HcCceZOBaHHA pe- 
aK asIKMJIMpOBaHHA HadbTasHHa, PpaCTBOPeHHOrO B YeTbIPEXXJIOPHCTOM yr- 
jlepole, MpOmMseHoM M H-OyTHJIeEHOM IPH MOMOMLM KOMMseKca OpTodocpopHori 
KHCJIOTLI H dbTOpHcToro Oopa. 

OnbiTbI 10 aJIKHIHpoBaHHio HadTaHHa OlepHHAaMH MIPOBOAMICh B CTeKJIAH- 
HOM peaKTOpe eMKOCTbIO B | JI, CHaO2KeHHOM MePeMeIIMBaIOlIHM YyCTPOlicTBOM, 
TEPMOMETPOM, XOJOJMbHHKOM HM KallHJJIAPOM JIA MOAauH ouepuHa. Koneba- 
HHe TeMHepaTypbI BO BPEMA OMBITOB He BbIXOAMIO 3a pesembl 2—3°. [na peaK- 
WHu Opasca 4cTHIi HapTanHH Cc T. Wu. +80", oepHHbI NOyIaHCb KaTasHTH- 
yecKOli JerHipatTauweli COOTBETCTBYIOWHX CIMPTOB Hal AKTHBHOM OKHCbIO allio- 
MHHHA HM Cosep2KasH OKOsIO 99% ocHoBHOroO BellecTBa. 7KHAKHE NPOAYKTbI peak- 
IMM Tocse OTAeeHUA KaTaIM3aTOPHOPO COM MPOMbIBaJINCb BOLO, 20% pacTBo- 
POM efKoro HaTpa, CHOBa BOO, CYWIMIHCb Hay MpOKaJIeHHbIM XJIOPHCTbIM KaJIb- 
IHeM H OCMe OTTOHKH paCTBOPHTeJIA Pa3rOHAJIMCb Ha BaKYYMHOH KOJIOHKe, 
9KBUBaJIeHTHOH 22 TeopeTH¥eCKHM TapesKaM. PesyJIbTaTbl HCCeZOBaHHA MpH- 
BeJeHbI B Tab. 1 12. CoxepxKanne u30nponusHaranuna (ppakuua 260—265°) 
BBTOP.6yTHIHapranuna (ppakuuaA 275—280°) B WIMpoKOH ppakuHH 200—260° 

: 95 


(HapTamuHoBad) OeHHBaOcb TO TeMMepatype NaBlenia Ppakuwu, AA vero 
ObIIM HOCTPOeHbI KpHBbIC.Ha OCHOBaHHM 3KCMepHMeCHTAaJIbHO HaHfeHHbIxX TeMIIe- 
paTyp MlaBseHua CMeCH aIKUIHapTaIMHOB C HadTasIHHOM B 3aBHMCHMOCTH OT 
Coep2KaHHA KOMMOHeHTOB. Tak Kak J{pyrve NpOAyKTbI peakKUMH NpakTHYeckH 
OTCYTCTBOBAJIM, TO B HalleM CJlygae MOXHO ObIIO MOMb3OBaTbCA YKA3aHHBIM 
ipvemom (cm. puc. 1). Temmeparypa s3actbiBpanua cpakunu 200—260° anKu- 
JIMpOBaHua pomusmeHoM paBHa +62,5°, a OyTHNeHOM +61,5°, 4TO COOTBeT- 
cTByeT .cofepxKanuio BO (ppakuuu 200—260° 29,5% C,)H,C3H, (bpak- 
itu 260—280°) u 28,6% C,,H,C,Hy (bpaxkuua 260—290°). IIpopepka sToro 
MeTO#a ONpeeeHHeM MOJICKYJIAPHbIX BeECOB JaeT pacxomKeHHe Mery MeTO- 
JlaMu mMeupue.1%. 

B mpowecce mpopesqeHuaA OMbITOB HCCIeOBaOCh BJIMAHMe Ha XOX peakiHu 
CKOPOCTH NOfauH OMeduHa, KOMMMeCTBa KaTaIM3aTOpa, TeMlepaTypbIl HW MOJIAp- 
HOrO OTHOUWeHHA HadTaHH : OepHH. 

YcraHoBseHO, TO C MOBDIIIeHHeM TeMIepaTypbl peaKUMH BbIXO MOHOAJI- 
KHIHaTasHHOB pacteT, a NOMManKuMHapTaHHoB NafaeT, Tak Hampumep, mpo- 


Ta iO veut apes 


AJKUAMpoBaHHe Ha*TaiMuHa MpONHeHOM Mp MOMOMLM KoMMJIeKca OpTotocPOpHOH KUCJOTHI 
H @TopuctToro 6opa 


Burxog ppakunit B °/, oT TeopHu 


ts Los a) ao ns 2 
a 5 2g | a a S28 
5 = ag : Me 260—265° | SST 
5 Q abe 5 32 ippeoae BBI'ie H30TIpo- ° 2s 
2 ao Ses) ge aS. Mean ee nF gee oe 
2 im és == Ze gen Cae 
1 50 20 red 10 83 41 62 87 
2 50 20 Pane 15 84 114 64 8&8 
o 50 20 PG | 30 84 10 64 89 
4 50 20 Zier 35 85 10 65 89 
i) Pel 
6 50 60 PP 15 83 Af 63 88 
7 50 100 Pea Ass 80 13 60 86 


14 50 20 ABA 15 66 13 50 74 
12 50 20 22-4 15 84 10 64 88 
13 50 20 4:1 15 94 4 70 95 
14 50 20 Gi 15 95 4 74 96 


NMJIMpoBaHue HadpranHHa np 25° nosBomser NoyyuTS 62% or Teopun H30npo- 
nuaHadprasuna (ppakuna 260—265°) u 12% oF TeopuH NOMMSONponuAHapta- 
aMHa; MpH 95° Qua STUX cpakunli NomyyeHO, cooTBeTcTBeHHO, 69 uv 6%. Buixox 
MPOAYKTOB peakUM pH OyTHAMpoBaHun HadTanuna upu 25° cocraBAAeT Awa 
BrOp .OYTHIHapraMHOBOli pakuun (ppakyua 260—290°), sBrop.6yrumna- 
dbraymuHa Se 275—280°) u nomu-Brop.6yTHnnabranuua (ppakuua, Kuns- 
maa Bbiite 290°), coorBercTBeHHO, B MpoweHtax or TeopuHy: 83: 64: 

80° 88; 68; 8. 3 ; wth ae 
96 


KommuecTso KaTamH3aTOpa B/IMAeT TONBKO Hp yBeMYeHHU ero KOHIeH- 
tpayuu oT 10 go 15%, RanbHelimee noppimenue KOHNeHTPanuU MpakTHyeckH 
He CKasbIBaeTcCA Ha peakuMu (onbiTb! NeNe 1, 2, 3 u 4). Asmenenne ckopo- 
CTH Nowaw onepuna or 20 yo 100 sac. (onsite: NUNi 4, 5, 6 u 7) yMenb- 
MaeT BbIXOK MOHOAIKHIHadpTasMha Mp MpONnMIMpoBaHHH, COOTBeTCTBeEHHO, c 64 
411% go 60 413%, a npn 6yruauposannn c 67n9% Jo 52 u 22%. 

SaMeTHBIM 06pa3om Ha cocTaBe NPOAYKTOB peakWMH CKasbIBaeTCA YBeMYeHHE 
MOJAPHOFO OTHOWEHHA HapTamHH : onepHH. Tak HanpuMep, BbIXoOX BTOp.6yTHN- 
HadpTaIvHa MpH OTHOWeHHH HadtamHH : H-OyTHeH=1:1 cocraBnaer 58% oT 
TeOpHH, Mp oTHOWeHHH 2:1 66% u npu 4:1 72%; cooTBeTcTBeHHO sTomMy 
YMCHbIUJalOTCA BbIXOAbI NOJIM-BTOp.OyTHIHapTamHHa (ppakuwuaA, KHNAULAA BHIIUe 
290°): 14; 9 u 4%. Hogo6uyto 3aKoHoMepHocTb HaGvloqaeM UW pH asKUHMpoBa- 
HHH HadTauHa mpomusenom (Ta6a. 1, onpiTet NeNe 11, 12 u 13). B ankunare, 
NOJYYCHHOM IIPH MOJIAPHOM OTHOIWeHHH HadbTaiHH:mponumeH = 1:1, 06- 
Hapy2KeHbl MOHO-, JH-, TpH- H TeTpa-H30NponuAHapTanHHbl, a NIpH OTHOWeHHH 
2:1— MOHO-, QH- HM TDPH-H30Meppr. 


Ihavoaomimer 2 


ANKYIMpoBaHHe HadTasHHa H-OyTHJIGHOM Mp NOMONLM KOMMJeKca OpTobocdopHoh Kucsuorbi 
! u dTopHetToro 6opa 


j 


2 5 5S 2 f ae Buixon dpakunl B 9 or TeopuH | 48 
abe s 2g = fg o75—280° | 81 
5 a 28 5 a) BBIMe BTOp.. Oy- Sg 
Z ae Pie 2 = & 260-200° | “p99° | rannabra. | 8% 
3 e 258 S§ 3g JIHH We (eh 
ra ae) Our as me One 
1 50 20 acm 10 84 10 65 89 
2 50 20 Dell 15 87 $ 67 ot 
3) 50 20 2 al 30 87 9 67 91 
4 50 20 2 el 35 87 9 67 94 
Ss 50 30 ol 15 85 10 65 89 
6 50 60 254 15 79 14 61 85 
7 90 100 Qe 15 67 ee o2 a 


fag 15 83 141 a = 
9 50 20 ape 15 86 g 
10 80 20 PASE 15 88 8 68 o2 


; 85 
14 50 20 et 15 76 14 58 

42 50 20 PA 15 86 9 66 91 
13 50 20 4:1 15 94 4 2, 96 
14 50 20 @eal 15 95 3 73 97 


Hacramunoseiit arkusat A-OyTH1eHa COCTOUT, MOBHAMMOMY, TOJbKO H3 MOHO- 
MW H-BTOp.6yTHHapramuHa. CocTaB aJIKusaTOB, NOJYYCHHBIX MPH PasJIHYHbIX 
MOMAPHBIX OTHOWCHHAX HapTastHH: OyTHeH, NPUBOAMTCA B Ta. 3. XOTA yBe- 
jIMueHMe OTHOUWeHHA HaptanHH : OyTHeH HM BbISbIBACT MOBbILICHHe BbIxXOAAa 
MOHOaIKHHaTasmMHOB, TEM He MeHee Mpolecc culeqyeT BeCTH MPH MOHWKCHNBIX 
OTHOWeHHAX, He IIpeBblaroulux 2 : 1, B NPOTHBHOM Cilyuae cMecb HadbTaJIHH — 
aIKNHapTaHH MOyyaeTcA CT. Wu. NOpAAKA +60°, a BbImeIeHHe 3 
Hee aulKWJlaTa MpeycTaBiaeT Ooubmne Tpy{HOCTH. ‘ 
7 JLAH, 7. 108, Ne 4 97 


Ta6muna 3 


Cojepkanve aikHwHapTaHHOB B CMecaX HadTanHH — adKHIHapTasH4H 


Hagtasuu : 6yTHIeH 


KomnoHeHTb! a WS | | pi | 


Koad. pe- 
®pakuun 
Bpomuoe 4Hcs10 


Moa. Bec 
Ya. Bec 


CoctaB B °/, 


sia PO Semel A> yo ee 21,0 45,5 — — — — 
es tam Aad Sa Roce LE 67,0 47,7 170 | 0,9775 41,5786 = 
J\uusonponunHaptaiwH. ..... 9,5 6,3 212 | 0,9684 | 14, Sn — 
TpuusonponusnadtaiwH . ... . dee 0,5 a 0,9597 | 1,56 — 
T ONponudHaptalHH ; — — — — 
ee ark Sante 330° St 5 aie 0,6 - 367 | 0,8874 | 1,5230 26: 
H 1s bees women creeks <o, haee ea Bator 10,6 43,2 — — — = 
Le aS ie ccc ere 76,0 yy il 185 | 0,9762 | 1,5818 — 
Brop.qu6ytuinaptamwH www. 12,6 4,7 240 | 0,9548 | 41,5593 =~" 
@crTavoK BEIMIe: o30 i) say oe) eee 0,8 — 350 | 0,9235 | 1,5365 2 


Jlna nlowyyeHHEIX MpOAyKTOB OblM OMpeseneHbl (USHKO-XHMHYeCKHe KOH- 
CTaHTbl, IpHBeseHHbIe B Tad. 4. 


Ta6Omunma 4 


XapaKTepcTHKa MpOyKTOB aKuMpoBaHHA HadTasuHa 


; Koso. T-pa Kun. ; 
TIpofyKTb aJIKHHpOBaHHA Moa. Bec Yq. Bec pedpakuua B °C | BaskocTb 

u 174 0, 9835 41,5835 260—280 | —23,4 5,750mm 

gn PORE aay iayay { 169 0,9798 41,5763 260—265 | —36 5,40 

JluT. jaHHpie 170 0,9795 1,5784 263—264 — =7 

185 0, 9736 41,5824 260—290 | 225 Ties 

Brop.6ytHanaprasun { 184 0,9762 1.5818 | 275—280 | —31,7 7,44 

JIT, JaHHbIe 184 0,97 1,5814 147/33 mM _ 


PesyJIbTaTbl HCCEROBaHHA PeakUHH aIKUIMpOBaHUsA HabTanuna 6yTHIeHaMH 
MOKa3aJIH, YTO KOMIIIeKC OpTopoctopHad KUCMOTa — cbTopucTHIi Gop aBAeTCA 
BbICOKOSPPeKTHBHBIM KaTaIHsaTOPOM IA sTOH peakUHH. 


UucrutyT Heptu 


Tlocrynuno 
Axkaylemuu HayK CCCP 


14 XI 1955 
WUHMTHPOBAHHAA JIMTEPATYPA 


110. C. Sanpkxuuay HW. A. Apé y3oBa, IInacrmacch, 38, 249 (1939). 
2J. C. Ghosh, Petroleum, 13, 283 (1950). ° J. ECON vekels [Bn Corson, 
Ind. Eng. Chem., 43, 1685 (1951). *A. B. Tonune B, M. B. Kypaumes, 9S. M. 
Tlaymkuu, JJAH, 91, Ne 5 (1953). 5M. B. Kypames, A. B.’TonaneBs 
A. M. Wlaymxuu, JAH, 107, Ne 6 (1956). 8 A. 8B. Tonunes, M. B. Kypas 
mes, A.M. Tlayuxun, JAH, 107, Ne 5(1956). * A. B. Tonunes, SA. M. Ila 
y WKH, Coequnexua hropuctoro Oopa Kak KaTaH3aTOpH B peakIMAX aKHJIHpOBaHHA, no- 
JHMMePpH3alHH WH KOHJeHCauHH, 1949. 


93 


Aoknagm Akagemun nayrx CCCP 
1956. Tom 108, N 1 e 


XHMH ff 


B. H. WIAPKOB u P. K. BOAPCKAS 
O CTPOEHHH CTYJIHEH ATAP-ATAPA 
(II pedcmaszexo axademuxom B. A. Kapeunoim 17 X 1955) 


IIpHpofa HaOyxumMx cTyHeli JMHeHHBIX BbICOKOMOMMMepoB JO cux Mop 
ocTaetca HexACHOH. JI OODACHEHHA CTPOeHHA STHX CTYAHel ObINM Mpeqox*Keun 
pa3IHuHbIe runotesbl. Tak Hanpumep, A. B. Jlymaucxuii ('), C. M. JIunaros (?), 
H. WU. Meckos (°), Pepurpocc, Todmeiicrep, Jiiok0 u Ap. paccmaTpupBaror Ha- 
Oyxuive CTYHH Kak J[ByX(asHble CHCTeMbI, COCTOAMIMe W3 HeMpepbIBHOH cerTya- 
TOH CTPpyKTYpbI, 3aNOJIHCHHOH KUAKOM AucHepCHOHHOH cpeyzoH. B 3aBucuMocTH . 

OT XapakTepa CTYHA AUCMepCHOHHAaA Cpeja MOXKET COCTOATH H3 YHCTOrO pacTBO- 
| puTesaA HIM pacTBopa, cosepXKallero HHSKOMOJICKYJAPHble (pakUHH BeLlecTBa, 
-H3 KOTOpOrO NOocTpoeHa cCeTuaTad CTpyKTypa. SacTyAHeBaHHe 30/14 IPH 3TOM OOb- 
-SCHAeTCA CpacTaHHeM HHTeBHAHBIX MHUCI, HaXOJHBINHXCAH B MOMeHT 3acTy]- 
HeBaHHa B pactsope. [lox Mule B JaHHOM CIyuae MOHMMaeTCA MyOK Mapas- 
_ JI€JIbHO pacnoJIO*KeHHbIX JIMHCHHBIX MAKPOMOJIeK JI, KOTOpble Ha KOHIaX MHLUeJJIbI 
oOpa3y1oT OaxpoMy, CMOco6cTBYIONLY10 CLeEMIeCHHIO MHUeI pu mepexogze 308 
B TeJIb. 

C apyrou cropoun, B. A. Kapruu (*), [laynuu ap. paccmatpuBaroT Ha6yxmmMe 
CTYJHH JIMHEHHbIX BbICOKOMOJIMMepOB Kak OJ{HOasHble CHCTEMEI, B KOTOPbIX pac- 
TBOPCHHbl€ MAKPOMOJIEKYJIbI CMAMBaloTCA OTACJIbHBIMH TOUKaMH, OOpasysA Movie- 
KYJIAPHY!O TPeCXMeEPHyiO CeTKY, 3alOJIHEHHYy!0 AMCMepcHOHHOH cpeyoH. Takoe 
OObACHeHHE CTPOeCHHA CTYNHeH BbITeKaeT H3 MpecTaBJIeHHA O pacTBOpaXx BBI- 
COKONOJIMMepoOB Kak HCTHHHBIX pacTBopax. BBHyy HeACHOCTH BOMpoca MbI MOLIbI- 
TaJIMCb IIPHMeCHHTb JIA HCCMeOBAHHA MPHpOsbl TAaKUX cCTYAHeH HU soe MeTO, 
(pakUHOHHpOBaHHOTO THpouHsa. 

B mpeybiqymux uccsleqoBaHHax (°) HaMH OblvIO MOKa3aHO, YTO CKOPOCTb Fu]- 
pomM3a THNMGHOTO JIHHeEMHOTO BbICOKOMOHMepa — LWeJIOIO3bl pe3KO H3Me- 
HACTCA B 3ABUCHMOCTH OT IIpOTeKaHHA peaKUMH B TOMOFeHHBIX HJM reTepOreHHbIX 
yclopuax. B sTHX OMbITaX CKOPOCTb rHAposH3a TOMOreHHO pacTBOpeHHOH Wes- 
JHOO3bI OKa3asacb B 70—100 pas Gombe, EM CKOPOCTb PHA poMH3a TO w%e We- 
JHOJO3bI B HepacTBOPeHHOM cocTOAHHH. IIpu sTHX H3MepeHHAX BCe OCTAaJIbHBIC 
TlapaMeTpbl, BJHAIOMIHe Ha CKOPOCTb TMApoOu3sa, OCTaBaIHCb NOCTOAHHDBIMH. 

DSTO CBOHCTBO JIMHEHHbIX MONHCaxXapHOB MOMKHO ObIIO HCHOIb3OBaTb JIA BbIAC- 
H€HHA TOMOreHHOM MU reTepOreHHOH MpHposbI cTyAHeH u sone, IpHuem mpeyno- 
Nlaraslocb, UTO B OWHOa3HbIX CTYAHAX HW 3OJIAX MAKPOMOJICKYJIbI BbICOKOTOJN- 
MepOB JOJDKHbI THPOMM30BaTbCA BO MHOTO pas OpicTpee, YeM B CLyyae AByxpas- 
HOW CTpykTypbi. Orcioga, HaOmosad 3a CKOPOCTbIO THApoMH3sa MoOWMCcaxapHsa, 
o6pa3yrolero, HaNpuMmep, MCTHHHEIM WIM MHUe/IApPHEIM pacTBop, MOXHO Obl/10 
C/leaTb HEKOTOPHIe BbIBOALI B MOJIb3y TOH HM HHOM CTpyKTypbl. 

STUM MeTOAOM HaMU OBI MCCeOBaHbI pasvIMUHbIe NoHcaxapuybl. Haxe 
IIPHBOAATCA pe3yJIbTATbI IPHMeHeHUA ero AIA UccMe_OBaHUA Zone HU CcTYAHeH 
arap-arapa. Kak u3BecTHO, NoceqHHH B CBOeH OOMbIe YaCTH COCTOMT U3 MOJIH- 
caxXapHla JIMHelHOrO CTpOeHHA, IPH KOJIMYeCTBeEHHOM THJpoOMH3e KOTOpOro o6- 
pasyetca ramakTo3a. Ha 3TOM OCHOBaHHH KOHTPOJIb 3a CKOPOCTbIO FHApPo- 
WiM3a arap-arapa B HalUMX OMbITaX MpPOW3BOAMJICA MYyTeM OlpeweeHHA KO- 
aMuectTBa OOpasyrolleroca caxapa. Bpixoy caxapa BbIpaKaJicA B NpOwWeHTax OT 

pte £0} 07 


MAKCHMaJILHOro BbIXOfa CaxXapa IIpH KOJIMYeCTBEHHOM rHAposMHse arap-arapa. 
Tlocnequuit Obi nosty4eH WaMu Mo MeTosy Kusena H CemuraHoBcKoro Ala TpyAHO 
PHPOsM3YeMBIX MO/IMCaXapHAOB H OKa3aJIcA paBHBIM 70%. OnbITbI no CpaBHH- 
TeIbHOMY THpomusy arap-arapa NpousBo_Nscb B 10% cepHOH KUCMOTe. SoH 
arap-arapa OTOBMJIMCb CMelIeHHeM IIpH COOTBeETCTBYyIONIeH TemmepaType 
(Bpiue 80°) BofHoro pacTBopa arap-arapa M CepHOM KUCJIOTHI, MpHyeM B 
pesysbTaTe CMeIICHHA Nosyyascd pacTBop, cofepxKaBuinl 10% cepHOH KUC- 
JIOTbI WH 3afaHHoe KOJIMUeCTBO arap-arapa. 

IIpuroropsABLIMecd 9THM MeTOJOM pacTBopBI Jaxke c 10% arap-arapa He 
3aCTYMHEBaJIN TIP HOPMaJIbHOM TeMNepaType M MpefcTaBsAIH COOOM MyTHbIe 
NOABYWKHbIE 30H, He MpOABJAOULMe NpH3HaKOB paccmoeHua.. CryqHu arap- 
-arapa FOTOBMJIMCb Ha Boe H 3aTeM IPH HOPMasbHOH Temnepatype BbIepxKUBa- 
JIMCb B 4acTO CMeHABUelica xOORHOK 10% cepHo KHCJOTe JO Tex Nop, NoKa BCA 
cBo6oyHad Boa cTydHA 3amectutcsa 10% KucnoTOH. O6bIdHO Aa STOrO TpeOoBa- 
noch oT 6 Jo 8 uac. Ha6mogeHun MoKa3au, TO Takad OOpaOoTKa He BIMAeT Ha 
YCTOMYMBOCTbh IPHTOTOBJIeHHbIX CTYHeH. HacbieHHble KUCJIOTOH KyCOUKH CTyZ- 
HA JMametpomM 2 MM B kovMuecTBe 20 r noMel{aiIucb B 100-MHJJIMIUTpOByt10 
KPyIJIOJOHHy!10 KoMOy, CHaOxKeEHHY10 OOPaTHBIM XOJIONMJIbHHKOM MH TeEPpMOMeTpPOM, 
3aTeM BBOMIOCb 50 MI mpesBapuTembHO HarpeToH 10% KMCNOTHI, H CMeCb IpH 
OCTOPOKHOM BCTPAXHBAHHH ObICTpO JOBOAMIACh WO 3aqaHHOH TemMepaTypHl. 
Tlocnequaa BbIepxKUBasacb C TOUHOCTHIO +1 °. Ilo okKOHYaHHH THAPONM3a CMeCb 
6bICTPO OXsaxKalacb, BbIJepKUBaslacb 3 daca JIA BbIPABHABaHHA KOHIeCHTpa- 
Wu B KycouKax resIa WH OKPyKalollleM pacTBope, Nocse vero oTONpanacb npoba 
XKUKOCTH JIA aHalu3a Ha cOfepxKaHHe caxapa. 

' ‘Js wcceqOBaHHA OMMCaHHBIM BBIIe MeTOJOM ObIIH NIpHroToBseHE! 5% 
301M arap-arapa B 10% cepHo KHCOTe H NOABeprHyTbl THApOMH3y pu TemM- 
nepatypax oT 50 go 100°. 301M roToBusucb ObICTpbIM cMemeHvem 10% pacTBo- 
poB arap-arapa B KuMale Boge c 20% CcepHoh KHCNOTOH, TemMMepaTypa KOTO- 
poh noqOupanacb Tak, YTOOBI NOMyyaNacb CMeCb C 3aqaHHOH TemmepaTypoH. 
Pe3yJIbTaTbI OMbITOB MOMKHO BUAeTb Ha pue. 1 A. 

_  PaccmMoTpeHue 3TOrO PHCYHKa NOKasbIBaeT, YTO MPH BCeX HCCeEOBAHHbIX TeM- 
nepatypax B Meppple 40 MHH. ruqpomHs nNomMcaxapuya mpoTekaeT ObicTpo, a 
3aTeM pesKO 3amefiaeTca. KomMuecTBo Jerko THAposHsyemol dpakuHH NoH- 
caxaplila B arap-arape OKa3aJIOCb HEMOCTOAHHBIM HW 3aBHCAILHM OT TeMnepaTypbi 
pactsopa. Uem splue TemnepatTypa pacTBopa, TeM OouIbINHH MpoleHT nomMca- 
XapHOB arap-arapa B 30ule NoaeTca JeErKOMy PHApoMH3y. ITO ABMeHHe MOXKHO 
OObACHHTb TeM, UTO BO BHELIHEM OMHOPOAHOM 30sIe arap-arapa MomMcaxapuy Ha- 
XOMMTCA B J[BYX Pa3JIMUHbIX COCTOAHMAX: MerkKO WH TPyAHO ruypomwHsyemMom. 
CooTHomeHve MexKY STHMH COCTOAHHAMH HeMOCTOAHHO MH MeHAeTCA Cc Temme- 
paTypow pacrsopa. Uem spine Temnepatypa 301A, TeM Sombie OOpasyerTca MerKO 
rHApolu3syemoh cpakUMH NoMcaxapHya B pacTBope. 

Ha OCHOBaHHM TIpHBeeHHbIX BbILIe COOOpaxkeHHii MOXKHO OOBACHHTb 3TO 
ABJICHHE OHOBPeCMEHHBIM CYIICCTBOBAHHEM B 30s1€ TOMOreHHO paCTBOPeHHbIX 
MaKPpOMOJIeK yJI MOMMCaxapHia U KOON ANEIX Mule. TlocmeqHve pv NMoOBbIUe- 
HWM TeMNepatypbl MOCTeNeHHO pactlafaroTcA Ha OTJebHbIe MAKPOMOJIeKyJIbI, 
oOpasyloujve TOMOreHHbIM pacTBop. 

IIpHmMepHoe mpeycrapienve © COOTHOWICHHH MOJIeKYJIAPHO HW MULeAIApHO 
pacTBopeHHoro Nomucaxapuga arap—arapa B 3aBHCHMOCTH OT TemMepaTypbl 
B MCCI€JOBAHHOM 30JI€ MOXKHO NOWyYuTb U3 puce. | B. 

CoBepiieHHO HHbIe pesybTATHI Obl NOyeHb! MpH ruy_pomMse B Tex 2%*e 
ycOBHAX 5% CTyHA M aOcomMOTHO cyxoro cTyqHA arap-arapa. B 9sTol cepun 
ONBITOR THAPONMS arap-arapa NMPOWSBOAMJICA NPA PasMYHBIX TemMepaTypax u 
NOCTOAHHOU MpOJOJKUTEbHOCTH, PaBHOH 60 mux. Tlosyuennble BbIXObI Caxapa 
NpMBefenbl Ha puc. 2, Ha sToM xe pHCyHKe MpuBeseHa KpHBasn 60-MHHyTHOFO 
ruAposmsa arap-arapoworo 3014. CpaBHeHve NoyYeHHbIX KPHBbIX NOKAa3bIBaeT, 
4TO KOJMUYECTBO JIerKO THAPOMMSyeMoro KOMMOHEHTAa 3aBHCHT He TOJIbKO OT TeM- 
nepatyppl, HO WM OT KOJNONAHOTO CocTOAHMA arap-arapa. IIpu Temnepatypax 
pile 80", T. €. BbIMe TOUKH MaBJIeHHA CTYHA, BCe TPH KPHBbIe, OTBeUAIONHMeE 
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COCTOAHHAM 30/14 HW CTYAHA, COBMaaioT. Huxe sToli TemmepaTypbl KpMBbIe pac- 
/XOAATCA, NPHYeM PacxorxKeHHe yBeNMYMBaeTCH C NOHHMKeHHeM TeMMepaTypbl. 
B oTmwuve oT 30M, CTYJ/eHb arap-arapa cojepxKUT 3HauHTefbHO MeHbIUe JerKO 
‘THApONHsyemoro KOMMOHeHTa, 4TO yKa3bIBaeT Ha YBeJIHYeHHOe coyepxKaHue 
B HEM IJIOTHO yMaKOBaHHbIX, MULUedJI- 
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Puc. 1. Bpixoygpl caxapa np rugzpomuse 5% arap-araposoro 3014 B 10% cepHoi KucuOTE. 
A — pH pasHbix Temnepatypax H pa3HOl mposomKUTeNbHOCTH peakuuH, B — mpu pa3- 
HbIX TeMIMepaTypaX H MpOOMKUTeM_HOCTH ruApomusa 3 uaca 


Puce. 2. CpaBHHTenbHbIe JaHHbIe MO BbIXOy CaxXapa IpH rHApouHse cTyAHel u 30neH 
arap-arapa. Bpema ruypomu3a 60 Mun. J — cyxou cryfqeHb, 2 — eTyfeHb, 3 — pactBop 


(bpakuHHt HaOmofaeTcA B MpeABapHTebHO BbICYWIeEHHOM CTyfHe arap-arapa. 
OTOT OMbIT MOKa3bIBaeT, YTO CTPyKTypa cTyyHeH arap-arapa 3aBHCHT OT 
TeMIepaTypbl ero CYIIeECTBOBAHHA, MPHYeM OTHOCHTEbHbIM NPOLMeHT MUUeJAp- 
HOH (PpaKUHH HeMpepbIBHO pacTeT C MOHH2KeHHeEM TemMepaTypbl. 

Pa31MuHoe cosepxKaHuke JerkKo PHApOsH3yeMoro KOMMOHEHTA B CTYJHe H 30ue 
MOKHO Tak Ke HarJia HO BUJeTb Ha PHC. 3, re MpeACTaBJeHbI Pesy/bTAaTbI THApPoO- 
H3a mpu 50° 3018 cTYHA HM MpesqBapuTembHO BbICyWIeHHOrO cTyAHA. CryfeHb 
B 3THX YCJIOBHAX ONIbITa He pa3spyliasica, COxpaHAA (OPMy HCXOJHBIX KYCOUKOB. 
I]pupeyeHHble Ha pHCyHKe KPHBBIe MOKAS3bIBAaIOT, YTO JIErKO FHAPOJIH3SyeMbIli KOM- 
MOHEHT B CTYHe Tak2Ke MPpaKTHyYeCKH MOJMHOCTHIO FHAPOJH3yeTCcA B TeYeHHe Nep- 
BbIxX 60 muH. Jlablie CKOpOCTb PHAPOJH3a Pe3KO 3aMeJVIAeTCA, HECMOTPA Ha 
3HAUHMTeJIbHOe KOJIMYECTBO OCTABIerocd Heri {poOJIM30BaHHbIM MOMCaxapusa. 
AHasIOrHuHble KpHBbIe ObINH NOJyyeHbl HAMM HM JIA Apyrux Temmeparyp. 

CoxpaHeHHe CTpyKTypbl rea Mocse yaJieHHA W3 Hero MerkKo ruyposmusye- 
MOLO KOMMOHEHTA YKa3bIBaeT Ha TO, YTO CKeJIeT CTYAHA, CMAAHHbIM H3 OTIC bHbIX 
MHIeJJI B CIVJIOWHYy!O TpeXMepHy!o ceTKy, ABJIAeTCH YTeTepOreHHbIM OOpa3o- 
BaHHeM. 

Vutepecuple pe3ybTaTbl Obi NOJIyYeHb! pH MpHMeHeHHH STOO MeTOsAa UC- 
CeOBaHHA K arap-arapOBbIM CTYAHAM pa3JIM4HOH KOHWeHTpaunu. B 9stoli ce- 
PHM OMbITOB OblIM MpHroTOBJeHbI Ha Boe CTYAHH arap-arapa 0,5; 1,0; 2,0; 5,0 
uw 10,0% KoHUeHTpalHu, Mocme vero cofepKajasicaA B HHX BOJa Oplia 3aMmellleHa 
10% cepHol KucoTo. MlogroToBseHHble TAKUM MeTOJOM OOpasiibl Cry HA ObIIH 
rH{porHsopanbl 60 Muu. mpu 50°. Tlonyaenuble pesyibTaTbl IpUBeseHbI Ha PHC. 4. 
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OHOBpeMeHHO ObIIM MOCTABJICHbI OMBbITHI NO THAPOM3y B TeX Ke YCNOBHAX 
arap-arapoporo 3018 pa3Holt KoHWeHTpaHn. TlonyyeHHble WaHHble TAKKe MpH- 
BefeHbI Ha puc. 4. CpaBHeHve nosyyeHHbIX KPHBbIX NOKasbIBaeT, YTO B 307€ 


pa3HOM KOHIeHTpallHW COOTHOLWIeHHe MerkKO HW TpyAHO THAposUsyeMou dppakuuk 
nouiMcaxapia MOUTH He H3MeHHOCb, YTO YKa3bIBae€T Ha OTHOCHTEJIbHY!O CTa- 
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Puce. 3 Puce. 4 
Puc. 3. Bpixogbl caxapa mpH rugpommse 5% cTyqHeli H 301A arap- 
arapa. Temnepatypa 50°. J —cyxou cryyeHb, 2 — cryyjeHb, 3 — pacTBop 
Puc. 4. Bpixogbl caxapa mpH rus~pomuse arap-arapoBbix cTyqHeH H 307eK 
pa3IHuHOH KOHUeHTpanuH. 1 — cTyfeHb, 2 — pacTBop 


6HJIbHOCTb MHUe B pacTBope. B cTyfHe, HaoOopoT, 3TO COOTHOWeHHe HenO- 
cTOAHHO. UemM HWKe KOHI[CHTpalluaA CTYAHA, TEM OTHOCHTeIbHO OosbUIe B HEM 
JerkO THpoOH3yeMOl KOMMOHEHTEI. OfHaKo axe B 0,5% crygqHe eme 60% nNo- 
sIMcaxapua HaXOJMTCA B MMUeNApHOM cocTosHHH. Jia BbINCHeHHA BOMpoca 06 
OOpaTHMOCTH TaKOH CTPyKTYPbl MbI NOABeEPrviH Me JIeHHOH cyliKe pasOaBJeHHble 
cTyAHu arap-arapa. IlomyueHHble CTYAHH C NOBbIIMeCHHOM KOHWeHTpalMel arap- 
arapa CpaBHHBaJIHCb MO CMOCOOHOCTH THApoOMH30BaTbCA CO CTYTHAMH TOH x%e 
KOHI[€HTpalluH, HO IpHroOTOBJICHHbIMH OOBISHBIM cloco6oM. [locraBsieHHbIe OMbIThI 
OKa3aH, UTO NOACYWeHHbIe HU CMelMalbHO MPHFOTOBJIeHHble CTYTHH OMMHAKO- 
BOH KOHUECHTPaluH alot MpakTHYeCKH OAMHAKOBbIi BbIXOA Caxapa MpH THypo- 
au3e. Tak Hampumep, 1% cTryjeHb arap-arapa mpH 50°B 10% cepHoi KucmoTe 
B TegenHe 60 MHH. Jan 31,64% caxapa. ToT xe cTyJeHb, BbICyIIeCHHbIM JO coyep- 
2KaHus 2% cyxoro BelllecTBa, OOpa3soBal B TeX Ke ycNOoBHAX 29,61% caxapa, 
a CMelHabHO MpHroToBJeHHbI 2% cTyyeHb Jam 29,0—29,3% caxapa. Takum 
00pa30M pH BbICYWIMBaHHH CTYHA OTHOCHTeIbHOe KOMMYECTBO JerKO rHApouH- 
3yeMOro KOMIMOHeHTa B H€M YMeHbIUAaeTCA, a KOJIMYeECTBO TpyAHO ruspomusye- 
MOrO YBeJIMUHBAaeTCA. 


Bcecon3Hbld Hay4HO-HCCIeQOBaTeIbCKHi MHCTHTYT Tlocrynuso- 
THAPOM3HOH M cCyJIb(PHTHO-CMHPTOBOH MpPOMbILIeHHOCTH 28 IX 1955 
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M. M. ETOPOB, K. f. KPACHJIBHHKOB u E. A. CbICOEB 


TENJOTbI CMAUHBAHHS BOJOH CHJINKAEJIEM PA3JIM4UHOK 
CTEMEHH THAPATAUHH 


(IT pedcmasazeno axademuxom M. M. Jly6ununom 6 X 1955) 


B paOore (') Obl0 MoKa3aHoO, 4TO H3OTEPMbI aCOpOWUHH Kak TOJIAPHbIX MO- 
JIeKyJI MeTHJOBOrO cnupTa H (beHosa, Tak HW HeMOJIAPHbIX — OeH30sIa Ha CH- 
JIMKaresAx, MOLBepraBluHxXcA TepMHYeCKOH OOpaOoTKe, He OOaqaioT CBOHCTBOM 
adunHoctu. IlosyueHuble JaHHble yKa3bIBaloT Ha YMeHbIUeHHe 3HeEprHuH aycop6- 
IH M3y4eHHbIX BeeCTB 0 Mepe JerHApaTauuu cumHKaresa. [locKompKy of- 
HOH H3 HemocpeyCTBeHHbIX 93Hepre- 
‘THUCCKUX XapaKTepHCTHK MoOBepx- . jpe/en? p/m? 

HOCTH ABIAeTCA TeloTa CMadHBa- 
HHA, B 3TOH paOoTe MbI MpoBesH Hc- 
CJI€AOBaHHA TeMJIOT CMauHBaHHA BO- 
WOH pa3IH4HbIX CHIHKaremei, oT- 
HOCH TeIMJIOTY CMauHBaHHA K ej{H- 
-HHIe€ MOBepXHOCTH B 3aBHCHMOCTH OT 
CTeleHH ee ruypaTalun. 

O6bekTaMH HCCeOBaHHA ABJIA- 
JIMCb: CHIMKaretb K-2, momyueHHblli 
TuApomusom SiCl, (7) (S = 695 m?/r), 
HW TlaTeIbHO OUHMICHHbIe OOpa3ibl 
IIPOMbILIJIeHHOrO CHsIHKarein KCK-2 
4S{= 400 m?/r) u KCK-1 (S = 275 0 400 6800 0 400 &0 
M?/r). Bee o6pa3ubl IpoKaJIHBaJIMCb U 
Ha Bosyxe pH KaxKoll H3 HaMeYeH- Puc. 1. Tennorsl cmaynBanua Bogoli H COlepKa- 
HbIX TemlepaTyp B TeyeHve 24 vac. Hue BOLI AA cuuHKareneli K-2 (a), KCK-2 (6), 


Hasecku T1OJLy YeEHHbIX o6pa3iloB m10- KCK-1 (@) B 3aBHCHMOCTH OT TemmMepaTypbI HX 
poKaHuBaHHA. UepHpie TOUKH COOTBeETCTBYIOT 


MeIaIHtb B KaJlOpHMeTpHueckHe BTOPHYHO THpaTHpOBaHHbIM OOpasiiam. LIndppr 
AMITYJIKH, KOTOPbI€C OTKAYHBaJIMCb  y HwKHUX KPHBbIX O3HaualOT OTJeJIbHbIe CepHH 
QO japnenux 5-10 4% MM prt. ct. H3MepeHHit 
H OTMAaHBaHCb 3aTeM TIO Baky- 
YyMoM. TemmepaTypa OTKauKH yCTaHaBJIMBalacb paBHOH TemMlepatType oOpa- 
OOTKH OOpa3l0B Ha BO3yxXe, HO He IpeBbiiasa 300°. OMHOBpeMeHHO OTKauHBa- 
JIMCb aAMIYJIKH C HaBeCKaMM CHJIMKarea JIA ONpeseueHHA NOTepH Mp mpo- 
KaJMBaHHU, KOTOPad IPHHHMaJlacb PaBHOH OOMIeEMY COJep2KaHHIO BOJbI B CHJIH- 
Karesie. [IpokaMBaHve CHIMKAreJA JIA STOM We MpOBOAMIOCh IIpH Temmlepa- 
Type 1250° yo nocTosHHoro Beca. TemsoTbl CMauHBaHHA ONpeseAJIMCb B Ka- 
OpHMeTpe C TOCTOAHHbIM Tem000MeHoM (*). M3mepenve yeIbHbIX NOBepx- 
HOCTeHl BCeX OOpa3I0B MpoOu3BOAHOcb 10 MeToxy BOT us u30Tepm aycopo- 
HH a30Ta MpH TemMepatype ero KHneHnusA (*). : 
Ha puc. 1 mpegcrapmeHbl MouyyeHHble JaHHble,. NepecuHTaHHpie Ha | M? 
TOBEPXHOCTH O6pasiloB, B 3aBHCHMOCTH OT TeMMepaTypbl NpoKamuBanua. KpH- 
BbI€ TeIMIOT CMauHBaHHA HMeIOT MaKcuMyM Mexyy 200 u 300°, HaOmojaBliniica 
Take B paoore (°), KOTOpbI OTBeYaeT OCBOOOAKJCHHIO MOBEPXHOCTH OT MOVIEK YJ 
a\copOupoBaHHod BOsbI H Hauasly ee Noceqyiomleh erHApaTauun. TJoqo6ubIi BbI- 
BOJ| HAaXOJHTCA B COOTBETCTBHH C JaHHbIMH, NOJYYeHHbIMH MpH HcceqOBaHHH 
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UH*ppakpacHbIx CNEKTPOB CHJIMKAreJIA B MpOLecce ero TepMH4eCKOH JeruypaTaluy 
jis Temnepatypb! oKos0 300° (°). HauwHaa c Temnepatypbi 300° u BbILe, CO- 
jlep2KaHve CTpyKTypHOH Bob! HW TensoTa CMayMBaHHA NajaioT; pH STOM Mayenne 
Cojlep2KaHHA BOI, T. €. YMCHbINeHHe THApaTalHH NOBeEPXHOCTH, MPOHCXOAUT 
B 3HAUHTeIbHO GoubWel CTEMeHH, YEM COOTBETCTBYIOWICe YMCHbINeCHHE TEMJIOTH? 
cmaunpanua. Tak Kak pH mepecuetTe pesyJIbTaTOB OMBITOB Ha | M? H3MeHeHHE 
TeNJIOT CMAUMBaHHA HW MpoLecch! WervApaTalMH MNOBepXHOCTH CHJIMKAareJA, BbI- 
3BaHHble yYMCHbIIeHHEM eo NOBEPXHOCTH B pe3yJbTAaTe CNeKAHHA, UCKJIOUAIOTCA, 
MOXKHO CUNTATb B COOTBETCTBHH CO CX€MaMH, MIpHBeJeHHLIMM B padoTe (7), 4TO 
Ip 3TOM NpOvCXOAUT NporpeccuBHaNn JeruApaTaludA NOBepXHOCTH CHMKAreIA. 
OTOT npouecc 3akKaHYMBaeTcCA Npu TemMnepatType OKOJIO 700°, mMocse sero coyep- 
XKAaHHE BOJbI HW, COOTBETCTBEHHO, TeMOTA CMaYHBaHHA OCTaIOTCH MpakTHuecKkH 
NOCTOAHHBIMH. BbiqeteHve BOJbI B STOM CJTy4¥ae HET B OCHOBHOM 3a CueT COKpa- 
WeHHA NoBpepxHocTH., I] pH Gosee BLICOKHX TeMNepaTypax MpoKaJIMBaHuA, HayHHaA 
c 1000°, nopepxHocTb cuuKareaa (K-2) nayjaeT JO HECKOJIbKUX KB. METPOB, MpH 
3TOM H3MepseMble ac*cpeKTb! HAXOATCA y2Ke Ha PTpaHHUe VYBCTBHTebHOCTH MpH- 
MeHeEHHBIX MeTOJOB. J]aHHbe (°) AIA CHMKarena, mpoKaseHHoro mpH 1000°, 
yKa3biBaioT, YTO H Ip STO TemNepatype He MpOHCXoAUT ene NoMHOK AerH~pa- 
TallMH nopepxHoctu. Heo6OxoqumMo OTMeTHTb, YTO MpOMecchl AervApaTauuu, a 
TakxKe HW THfpaTalWH NOBepXHOCTH CHMKareA poTeKaioT upesBblyaHo 
MeJICEHHO HW MOJIYYeHHbIe B Kax%KJOM OTJeJIbHOM CJlydae COCTOAHHA, JaxKe pH 
JIMTeEMbHOK OOpaboTKe (fo 5 cyTOK), He ABJIAIOTCA PABHOBECHbIMH. 


Jlanuple, nosyueHHble B HacTosmeh paboTe, a TakxKe CleaHHble HAMM paHee — 


HaGO0eHHA YKa3bIBaIoT Ha TO, YTO M@KLy BeMMIMHOM NOBePpXHOCTH CHMMKaresA 
H COJep2KaHveM CTPyKTYPHOHM BOLI HET TIPAMOM NponopuvoHabHOCTH. Cosep- 
*KaHHe BOJbI Ha EAHHHMLY NOBEPXHOCTH C YBeJIHYCHHEM MOBEPXHOCTH KPpeMHe3emMa 
3aMeTHO yMeHbwaeTca. I]pH copeplieHHO HACHTHYHBIX YCJIOBHAX NOATOTOBKH 
OO6pa3uo0B C pa3NHUHOH BeNHYMHOH yesbHOH NOBepXHOCTH MbI He NOJyuHnIv 
B pe3yJIbTaTe NOBEPXHOCTH OAMHAKOBOH CTeNeHH THApaTaluu, Kak STO ceqyerT 
u3 pwc. 1. CneqopaTenbHo, OomblWeH NOBeEPXHOCTH COOTBETCTBYeT MeHbIUaA 
cTeneHb ee rHpaTauHuH, 4 HaoOopoT. OANHAaKOBaA cTeneHb FHApaTauHu BYTOM 
culyuae MOET ObITh JOCTHIHYTA JIMIUb NYTeEM NPOKaHBaHHA CHIMKaresel c Ma- 
JOH NOBepXHOCTHIO IIpH Ooslee BLICOKUX TemNepaTypax. HanGouee ruqpaTupoBaH- 
Hy!0 NOBeEPpXHOCTb HMew OOpasey, KCK-!. Jona mopepxuoctu, mpHxo_amancs# 
B 9TOM cylyyae Ha omHy OH-rpynny, coctapiaetT oxono 19,0 A*. Haumenee 
THAPaTHpOBaHHOH NOBepXHOCTbO OONatan CuIuKaresb K-2, 18 KoTOporo Joma 
NOBepXHOCTH, NpHxo_awasca Ha oWHY OH-rpynny, coctapiana 26 A®. Takum 
oOpas0M, MOBepXHOCTbh AByX HW3 UCCJeOBaHHbIX CHIMKaremeli HU, BepOATHO, 
Takxe H TpeTbero (KCK-1) HeogHopoqHa, OHA COCTOHT M3 OTJebHBIX yuacT- 
KOB WIM MeCT 110 KpaHHeH Mepe ABYX pa3IHUHbIX THNOB. AHANOrH4HbI BbIBOT 
0 MpHpoxe NOBepXHOCTH CHAMKaredA Ha OCHOBAHHH COBePIeHHO HHBIX coo6pa- 
*KeHHH Obl cyesaH B paooTe (°). 

Tlockombky cTeneHb rufpaTalHv NOBepXHOCTH HU, COOTBETCTBeHHO, TemoTa 
CMauHBaHWA HE ABJIAIOTCA OHOSHAYHOM SyHKUNeH Temnepatypbl npoKanuBa- 
HHA, NpeACTAaBJANOCh HHTEPECHbIM NOJYUATb SABHCHMOCTb HEMOCpeACTBEHHO Me- 
Ky STHMH BeNMUMHaMH. Ha puc. 2 noqoOHaA 3aBHCHMOCTb NocTpoeHa NO JaH- 
HbIM, IPHBEeCHHbIM Ha pu. 1. Kak cnefyer u3 puc. 2, TenlOTHI CMauUMBaHHA Kaxk- 
Horo H3 OOpasloB CHHKareA BbIPaKaloTCA KPHBbIMH C MAKCHMYMOM, JIeBbIe 
BETBH KOTOPbIX NPeACTaBAIOT COOOH NpAMBIe, COOTBETCTBYIOUIMe TepMHYeCKH 
AervApaTHpOBaHHbIM OOpasuaM, MpaBble HMCNagaioujwe BeTBH — OOpasiaM, 
oO6paOoTaHHbIM lip HHSKUX TemnepaTypax H COfepKalllUM HEKOTOPoe KOMMUECTBO 
aycopOupoBaHHoli BoAbI. MakcMMyMbI Ha 3TAX KPMBbIX COOTBETCTBYIOT IpeeubHO 
THApaTHpOBaHHOM MPH JaHHbIX yCNOBUAX OOpa6oTKH NOBepXHOCTH, OCBObOx- 
A€HHOM OT MONeKy acopOvpoBaHHoh BosbI. STO cocToAHve, NPHHATOe Hamu 
3a HOPMAJIbHOe WIM CTaHapTHOE COCTOAHHE MOBEPXHOCTH, JOCTHTaNOch, B COOT- 
BETCTBHH C €rO ONpefeeHHeM, Pe3ybTATaMM HALIMX ONBITOB, a TaKKe BbIBO- 
Wamu M3 paooTet (°), oOpa6orKol Bcex OOpaslloB B yKa3aHHbIX BBIIe yCJIOBHAX 
pu temnepatype 300°. 
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7 EE eer. 


H{3BecTHO, 470 NoBepxHOcTb cuuKareseli, NpoKaseHHbIX Ip Oosiee BLICOKHX 
TemllepaTypax, COMpHKacadcbh C BOAO, cMocoOHa cHoBa rppatTuposateca (8). 
Hav usmepenna noKasbiBaloT, YTO IIpH 3TOM cTeneHb rHjpaTauuu NopepxHocTH 
| P€3KO YBeJIMYMBaAeTCA NO CPaBHEHHWO C HCXOJHBIM OOpaslloM, OCTaBanch, OAHAKO, 
BO BCex Cily¥anx HMKe CTeNeHH rHApaTauuH CTaHjapTHoro OOpasua, OOpaboran- 
Horo mpH 300°, T. e. npowecc ruqpaTauuu TepMuuecKH eruspaTupoBaHHod no- 
BEPXHOCTH ABJIACTCH B YCJIOBHAX HallHX OMbITOB HeOOpaTHMBIM. OTH pesysb- 
TaTbI HaXOJATCA B COOTBETCTBHH C JaHHbIMH, NOPyyeHHbIMH Mp uccueqoBaHHH 


apefem? 
200 


6 uM/me 


Puc. 2, 3aBHCHMOCTb TeMJIOTEI CMauHBaHHA NOBepXHOCTH CHJIH- 

KareJiA OT CTelleHH ee THApataHH. a — o6pasen K-2, 6 — 

o6pasen KCK-2, 6 — o6pasen KCK-1. Uepupie TouKu coot- 
BETCTBYIOT BTOPHYHO TH{paTHpOBaHHbIM. OOpasiiam 


H3OTEpM afcopOuHH Ha ipeyqBaputTembHO TepMHYeCKH OOpa6oTaHHOM HM 3aTeM 
THApaTHpOBaHHOM cCHHKarese (?). 

Ecau npeAnoJioxKuTb, YTO SHEpreTHyeCKHe CBOMCTBa THApaTHpOBaHHbIxX H Jeru- 
PaTHPOBaHHbIX YYaCTKOB NOBEPXHOCTH CHJIMKAareJIA HE 3ABHCAT OT HX COOTHO- 
IeHHA, T. €. OT CTEMCHH FTHApaTalHu, TO TeMmoTa CMauHBaHHA Q, OTHECeHHaA 
Ha 1 m*® Tako noBepxHocTH, OyyeT paBHa: 


Q aa M81 a g2S2, 


rye g, — TelioTa cMauvBaHHa | M? MOHOCTbIO erH{paTHpoBaHHOH NoBepx- 
HOCTH; g.——TellyloTa CMauHBaHHA | M? MOHOCTbIO THApaTHpOBaHHOM NOBepxHO- 
cTH, aS, WH Se TpecTaBsaroT coOoH, coOOoTBeETCTBEHHO, AOJIM STHX NOBepXHOcTeH, 
rT. ec. S,-+ Se = 1. 

V3 sToro COOTHOWIeHUA CiefyeT, YTO TeMOTa CMaYHBaHHA JOsKHA OBITE- 
JMHeEHHOK PyHKuvel cTeneHH ruzpaTawuH mopepxuoctH. IlockoubKy BbiOpaHHoe 
HaMH CTaHJapTHOe COCTOAHHE MOBepXHOCTH CHJMKaresA COOTBETCTBYeT Mpe- 
Jie@bHOK ee THApaTaluu, TO pH CMayHBaHHH TaKOM NOBEPXHOCTH B KaJIOpHMeTpe 
HMECT MECTO JIHIIb (U3HUeECKHH Mpouecc, He CONPOBOMRaoulMicA BIOPHYHbIMA 
XMMMYCCKHMH MIpOUeccaMH, CBA3@HHbIMH C JOMO/HHTeIbHOH ruf~paTauMel m0- 
BepXHOCTH. TakHM O6pa30M, COeJHHAA TOUKH, COOTBETCTBYIOUMe _CTaH,apTHoL 
oOpa6oTKe KaK HCXOJHbIX, TaK H BTOPHYHO FHApaTHPOBaHHbIX OOpasiloB, Mbl 
NOJIYYHM 3ABHCHMOCTb «YHCTOM» TeMOTbI CMaYHBaHHA NOBEPXHOCTH CHJNKAareA 
BOJOH, OT cTeneHH ee ruy~paTauuH. V3 puc. 2 cneqyeT, YTO 3TA 3ABHCHMOCTb 
B mpefemax TOUHOCTH H3MepeHHH BbIparkaeTca NPAMOM JIMHHeH. 

Kak ye yKa3biBaJIOCcb, NOBEPXHOCTh CHMKaresel, IpOKaseHHbIX NIpH TeM~ 
nepatypax Bpiue 300°, mp cOMmpHKOCHOBeHHH C BOOM CHOBa ruypaTupyerTcs, 
IIpH 3TOM B KaJIOPHMeTpe, MOMHMO TEIVJIOTbI CMa4UHBaHHA, BbIJeAeCTCH TakxKe 
TenuoTa JONOMHUTeNbHOH TruyApaTalMH MOBepXHOCTH. OTHM OODACHHeETCA TOT 
cbakT, 4TO MPH OMHHAKOBOH CTeMeHH THApaTalHH NOBepXHOCTH, TEPMHYECKH e- 
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rHpaTHpoBaHHasd NOBePXHOCTh BbIJeAeT IPH CMadHBaHHH ee BONOK Oombuie 
Tenia, UCM MOBepXHOCTb, MOJyYeHHadA Mp CTaHapTHbIX yCJOBUAX. Pa3HocTb 
M@XKY 9THMH BeHYMHAMH, MpecTaBiswulad CcoOoH TeNoTy rHpaTalun m0- 
BePXHOCTH, OyyleT TeM OoJIbUIe, YeM OOJIbIIe FaHHOe COCTOAHHE OTMHYACTCA OT 
cTaHqapTHoro. TlockombKy MpAMOJMHeHHbIe BeTBH TeMJIOT CMadHBaHHA BCX 
MCCJIeOBaHHBIX TEPMHYECKH JerHApaTHPOBaHHbIX CHJIMKAaTeJIeH MOKHO CUHTATb 
MIpakTHYeCKH MapaJJIebHbIMH, IPH yasleHHu C MOBEPXHOCTH Pa3sJIM4GHOH CTeENeHH 
rH paTalM paBHbIX KOJMYeCTB CTPyKTYPHOH BOLI B Mpolecce CMadHBaHHa BbIAe- 
JIAIOTCA PaBHble TemOTbI TrHApaTaluy. 

OKCTpanoMAUMA MIPAMOM CTaHapTHbIX COCTOAHHH JO MepeceyeHHA C OCbIO 
OpAUHAT aeT 3HaUeHHe Gg, — TeMJOTbI CMadHBaHHA MOJIHOCTbIO AerhApaTHpoBaH- 
HOli TOBepXHOCTH KpeMHe3eMa, He cnocoOHOi K rHqpaTauu, paBxoe 50 spr/cm?. 
SrTo cocTOsHve MOBepXHOCTH He MOxXKeT ObITb MOMyYeHO SKCMepHMeHTAaJIbHbIM 
IlyTeM, XOTA MOMOOHaA MOBEPXHOCTb BCerfa BXOAUT B COCTAB YaCTHYHO Meruypa- 
THPOBaHHOH NOBepXHOCTH cHIMKareseH. [lomHocTbio THApaTHpOBaHHOK NoBepXx- 
HOCTH B CuIydae HCCTeAOBaHHbIX OOpa3l0B Mbl, MOBHAMMOMy, He NOJy4HJIK; 
TaKYIO MOB€PXHOCTbh csleqyeT UCKaTb y OOpa3iloB c MasIOH yfeubHOH No- 
BePXHOCTbIO. 

Kak noKa3bIBaioT MOJIyueHHbIe HAMM JaHHble, TelOTa CMauHBaHHA eQMHHILBI 
MOBEPXHOCTH KPeMHe3eMa MeHAeCTCA B 3aBHCHMOCTH OT CTeleHH rHApaTalHu 
3TOH MOBepXHOCTH BeCbMa 3HayHTeMbHO: OT 110 70 200 apr/cm?. Orciofa cuenyer, 
YTO TellOTa CM@4YHBaHHA eMHMIbl MOBepXHOCTH CHIHKaremA He MOKeT ObITb 
BbIpaxKeHa OHM dHCOM. TlocKoubKy TakHe «aOcosIOTHbIe» BeMUHHBI (°,1°) 
ObIIH MOJIYYeHbI B IPeAMONORKeHHH O He3aBHCHMOCTH HJIH MaJIOH 3aBHCHMOCTH 
TeNJIOTh! CM@YMBaHHA CHJIMKaresid OT cTeMeHH TH{paTalHH NMOBepXHOCTH, 
3TH BeIHUMHbI (HanpuMep, Ia Bob! —215 spr/cm?) MoryT HMeTb JIMUIb OTHO- 
CHTeIbHOe 3Ha4YeHHe MPHMeCHHTeMbHO K HCCIeMOBAHHOMY OOpaslly CHIHKAarelA 
WM HCHOb30BaHHOH JIA 3TOTO MeTOAHKe MO_roTOBKH o6pasya. Tlomyuennpie 
HaMH JaHHble yKa3bIBaloT TaKKe Ha TO, YTO H3OTEPMbI aCOpOUHH MapoB BObI 
Ha CHJIMKaresiax C pa3JIHYHOH BeEMMYMHOK yebHOH NOBepXHOCcTH, OOpaboTaH- 
HbIX [IPH OJHHAKOBbIX YCJIOBHAX, MOBHAHMOMY, He OyAyT OOaaTb CBOHCTBOM 
adHuHHOCTH. 

Tak KaK rHJpaTalluA NOBepXHOCTH KpeMHe3eMa 3aBHCHT OT pxAa ctakTOpos, 
B TOM U4HCIe H OT yJeIbHOM NOBeEPXHOCTH, C LeMbiO OWCHKH NocneqHen WA 
Pa3JIMUHbIX CHIMKaresieH HeJIb3A BOCHOIb30BaTbCA HH TeMJIOTOH CMauHBaHHA, 
HH JaHHbIMH MO CojepKaHHlo CTPYKTYPHOH BOAbI B OTAeNbHOCTH. YcTaHOBJeH- 
Had HaMH 3aBHCHMOCTb Mey TeMOTOH CMauHBaHHaA, CTeMeHbIO rHypaTauHH 
HM BeIMYHHOH yebHOH NOBepXHOCTH KpeMHe3eMa MO3BOsAeT HalTH m106yt0 H3 
STHX BEJIMYHH, ECJIH M3BeCTHBI ABe ocTabHble. IIpupeqeHHaa Ha puc. 2 npamMaa 
MOXKET ObITh, B YACTHOCTH, HCNONbSOBAHA JIA OMpPeeeHHA YebHBIX MOBEpX- 
HocTeH CHMKaresel. 

ABTOpbI BbIpaxalor rtyGoky1o OnarogapHocts B. B. Unpuny u B. ®. Ku- 
celeBy 3a MOfepxKKy STOM paOoTh! H OOcyKAeHHe pe3syMbTATOB. 


Mockoscknit rocyapcTBeHHbIt  yHuBepcHTeT Tlocrynuzo 
uM. M. B. Jlomonocospa 23 IX 1955 
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Jtoxnage Akayemun nayrx CCCP 
1956. Tom 108, Ne 14 


. PHBHYECKAS XHMHA 
P. WH. KATAHOBHY, M. A. FEPOBHY u 39. X. EHHKEEB 


'(O MEXAHH3ME BbIJEJIEHAS KHCJIOPOJIA 
M3 KOHWEHTPHPOBAHHBIX PACTBOPOB KHCJIOT 


(IT pedcmasazeno axademuxom A. H, @pymkunotm 17 X 1955) 


HsyueHe MexaHH3Ma KMCIOpOsHOrO NepeHanpsAKeHHA HM BbIGOP MeTass0B, 
KOTOpble MOryT ObITb HCHOJIb30BaHbI JIA H3yYeHHA JaHHoro Mpouecca, 3atTpys- 
HAIOTCA PaCTBOPeHHeM OOJIbINHHCTBA MeTAJIJIOB B KHCIOTAX H OKHCICHHeEM HX 


MOBepXHOCTH MIpH aHOAHOH MosApHsauMH. HanOonee HagexKHble pesysbTatHl 
B KHCJIbIX pacTBOpax NOJyueHbI Ha Tako nmaTHHe. B page pabor, ocobeHHO 


COBETCKHX aBTopos (1 ®), ObIIO MOKa3aHO, 4TO CTEMe€Hb OKHCJICHHOCTH MwaTHHO- 


 BOrO SJICKTPOJa 3aMeETHO H3MCHHACT Cro SJIEKTPOXHMHYeCKHEe CBOHCTBa H OKa3bl- 


BaeT CYLIeCTBeHHOe BJIHAHHe Ha MCXaHH3M BbIJeIeHHA KHCIOposa. 

BoviblwiHHcTBo uccmeqoBaTenen (° 1), u3yyaBLIHX 3aBHCHMOCTb HepeHalpsxe- 
HHA KHCOPOsa OT MJIOTHOCTH TOKa B BOJHBIX pacTBOpaXx CepHOH KHCJOTHI Ha rviay- 
KOH TwlaTHHe, HaOwofaIH NOWyNOTapHpMuYeCK yO 3aBHCHMOCTb, yOBJeTBOPAIO- 
Ilylo ypaBHeHHio Tadea, HO, B OTHE OT Npolecca KaTOAHOFO BbIJeeHHA BO- 
Wopoa, coXpaHArollyiocad JIMIWb B Y3KOM HHTepBase NIOTHOCTelHi ToKa. TlonapuH- 
3allHOHHbIe KPHBBIe, MOJIyYeHHbIe Ip H3y4eHHH Mpowecca BLIeeHHA KHCMOposa, 
BO MHOFHX CJIydaaX COCTOAT H3 HECKOJIBKHX YUACTKOB C pa3sJIMYHbIMH HaKJIOHaMH. 
Oco6OeHHO XapaKkTePHO 3TO JIA KOHUCHTPHpOBaHHEIX KucsoT ('?,18), Bompoco me- 
XAHH3Me BbIJeJICHHA KHCIOpOAa H3 NOCNe_HHX Tp OoMbUIMX MOTHOCTAX TOKa 
H3y4eH COBCEM MaJIO, XOTA H3BeCTHO, YTO NOJyyeHHe HaycepHOH KHCJOTHI H ee 
cosleH HW pA Apyrux MpOMbIMWVICHHbIX aAHOJHBIX MPOWeccoB MpOBOAATCA HMeCHHO 
B 93THX YCJIOBHAX. 

B HacTosuleM cOOONIeHHH H3laraloTcA pe3yJIbTAaTbI HCCeOBaHHA MexXa- 
HH3Ma BbIJeIeHHA KHCIOpOAa Ha PaKOM TaTHHOBOM aHOjle H3 KOHIUeCHTpHpo- 
BaHHbIX PaCTBOPOB XJIOpHOH H cepHOH KHCJOT, MpoOBefeHHOrO 4aCTHUHO B 
1952 r. 4 mpogomxKenHoro B 1954 r. 

TlonapvsalvoHHble KpHBbIe CHHMaJIHCb B AUeliKe C pasfeJeHHbIMH Nocpez- 
CTBOM KPpaHOB AaHOJHBIM HW KaTOJHbIM NpocTpancTBaMH. AHOJOM CAyKUNa Ta- 
THHOBAA MIpoBoouKa Momaybto 1,5-10 7 cm. B KayecTBe KaTOOB, CHMMeETPHUHO 
PacnOsIOX*KeHHBIX C FBYX CTOPOH OT aHOJa, UCHONb3OBANACh MaTHHOBAad CeTKA. 

CHATHIO MOJAPH3SalMOHHbIX KPHBbIX IIpeAWeCTBOBAa AKTHBALMA aHOsa, KO- 
TopanA JOCTHTasmacb CJIeEAyIOUMM OOpasoM: CHayasa Ha HECKOJIbKO MHHYT 9JIeK- 
TPO ONycKaJica B TeMAbI pacTBop as0THOH KucsOTHI (1 : 2), a 3aTeEM HECKOJbKO 
pa3 MOMepeMeHHO aHojHO H KaToAHO no 10 MuH. NOMApHsoBasca TOKOM 2-10* a 
B 1 4 CepHol KUCJOTe, THaTebHO MPOMbIBasicd JBaxKbl NeperHaHHok Bo,OH 
H YCTAaHaBJIMBAJICA B NOMAPH3alHOHHOK AueliKe c MciIbITyeMbIM pacTBopom. Ilocue 
HEKOTOPOHi BbIJepAKKH IPH HU3KOM NOTHOCTH TOKAa, B TeYeHHe KOTOpoH ycTaHaB- 
JIMBalOCb ycTOHYHBOe 3HaveHHe NOTeHWMala, CHMMaaCb KPHBaA TIpH Nopbillle- 
HH WIOTHOCTH ToKa B HHTepBase oT 0,7-10 ° qo 0,7 a/cm?. Karan TouKa KpH- 
BOM BbIJepxKUBaAacb 10 1,5—2 MHH. AIA OCTHAKEHHA MOCTOAHCTBA NOTeHIMAaNa. 

CepHasd H XJIOPHaA KUCIOTHI ObIIH MpeBapHTebHO OYHMCHEI ABOMHOL nepe- 
ronkol. B pacrBpopaxX 9THX KHCJOT ObIIM CHATbI NOJAPH3AUMOHHbIe KPHBbIe 
B CJleAYIOWHX KOHWeHTpauuax: 1; 7; 10 4 15 4 Jaa cepHol KucnoTH u 1,32; 
2,9; 5 u 9,8 4 ANA XNOPHOH KHCJOTHI. 
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Bce onbiTbl NpOBOAMIMCch Ip Temnepatype 20—22°. Tak kak KUCAOpOHEIA 


3IEKTPOA TPYAHO peaJIH3yeM, H3MepeHHe NOTeH Hala MpOH3SBOAHJIOCh MpOTHB 


ae Lae (aon) 


-Puc..1. AHOZHEIe NOIApPHSallHOHHbIe KPHBbIe MWiaTH- 
HOBOTO dIeKTpOa B XMOpHOH KucOTe. J —1,32 H; 


9919 nd —- 0,0) A> 4-301 


BOMOpomHoro’ aleKTpofa B HC- 
IIbITyeMoM pacTBope. Pe3yJb- 
TaTbl H3MepeHHH MpecTaBJIeHbl 
Ha puc. | HW 2, Ha KOTOpbIxX MO 
ocH aOclHcc OTJIO*KeHbI Jora- 
PHMbI IVIOTHOCTH TOKa, a MO 
OCH OpAvHaT — 3HayeHHA me- 
peHanpaAxKeHHaA KHcopoya %. 
Jia ompegenenua nocmequHero 
-HeEOOXOAUMO ObIIO BbIYHCIMTb 
NOTeHWHasl paBHOBecHoro 06- 
paTHMoro KHCJIOpOAHOrO 3ueK- 
Tpofla; pv ‘3TOM BbIYHCIeHHU 
YU4HTHIBAJIOCb H3MCHEHHe AKTHB- 
HOCTH BOJ[bI B 3A€BHCHMOCTH OT 
KOHUCHTpalwu — HCCeyeMbIxX 
pacTBopoB KHcIOT. AKTHBHOCTB 
BOJbI XJIOPHOM KMCJIOTHI BbIdH- 
cilasacb, Kak onucaHO y JIbIo- 


vca Hu Pengana (14), a Jia cepHOH KMCJIOTHI B3ATa H3 CNpaBouHbIx TadmHy (1). 
Vs puc. 1 4 2 BUAHO, 4TO B Cly4ae OOCMX KHCOT KpHBbIe NepeHanpsAKeHHe— 


norapHcM. MOTHOCTH TOKa 
HMeIOT TPH ACHO BbIpaxKeHHbIX 
yuacTka, XapakTepH3ytouluxca 
Pa3JIHUHbIM yIJIOM HakJIOHa K 
-OcH aOcuHcc. 

PaccmMoTpuM CHaYasia CepHio 
KPUBbIX, CHATHIX JIA XJIOPHOH 
KucnoTHI (puc. 1). Jo sHayenua 
mepeHalp Kena, paBHoro 
0,8—0,9 B, coxpaHseTca sH- 
HeHHaA 3aBHCHMOCTb MOTeHIH- 
alla OT MIOTHOCTH TOKa. TaH- 
reHc yrvia HakoHa paBeH 0,16. 
[Ipu yocTrwxKeHHH nepeHanps- 
mweHHa 0,8—O0,9 B. (noTeHIH- 
an 2,15—2,2 B) janbHeluiee 
BO3pacTaHHe TOKa _ BbI3bIBAaeT 
pesKHH pocT nepeHanpsxKeHHA 
B y3KOM HHTepBavie IIOTHOCTeH 


—<—§- 1g ¢ (acm?) 


Puc. 2, AHOZHbIe NOAPH3allHOHHbIe KPUBbIe MaTHHO- 
BOrO 3JIEKTpOAa B CepHon KHcnoTe. 1 —lw; 2—7H; 


~F—10H;4—15n 


TOKa. SHaveHHe MVIOTHOCTH TOKa, MpH KOTOPOM H3MeHAeTCA HaKJIOH KPUBOH, 
YMeHbIUMaeTCA C POCTOM KOHICHTPallMH KHCJIOTHI, KaK 3TO BUAHO U3 Ta6s. 1 


Ta6auna 1 
Konu. cS Tlepenanpax., 
XJOpHOKt IlnorHocTb Ip KOTOp. 
Hab | Towa p ales? lnaxsom xpmpoa,| 
BB 
1,32 | 6,6-10-? 0,93 0,80 
2,9 2,0-10-2 0,90 0,72 
9,0 9,0°10-3 0,94 0,64 
9,8 1,3-10-* 0,84 0,48 


3a pe3KHM pocToM mepeHanps- 
X*KeHHA cleqyeT BePXHHH NMmpAmMowH- 
HeWHbIM yudacTOK C HaKJIOHOM, 61H3- 
KMM 10 3HaveHHIO K HaKJIOHY HHXK- 
Hell vacTH KpuBol. Pocr nepenanpa- 
*KeHHA Ay, COOTBETCTBYIOMMH mepe- 
XOJly OT HH2KHerO K BEPXHeMy yuacT- 
KY TOJIApW3aMOHHOH KpuBOl, ApH 
3a]aHHOM TOKE 3aMeTHO CHM Kaerca 
CNOBbILNCHHeM KOHICHTpalluH KHC- 
JoTb. J{aHHble, XapakTepusyroniue 
STOT apeKT, NPHBeAeHbI B Ta6s. 1. 


TlonapusauMoHnHad KpiBas, NOMyYeHHad MpH HsMeHeHM TOKa B OOpaTHOM 
HanpaBJeHHH (oT OOMbUIMX MIOTHOCTeli-TOKa K MaJIbIM) Tlocule CHATHA O6bIU- 
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 9KCIMEPHMeHTAJIbHbIX. JaHHbIX 


HOH < KPHBOH, CxoqHa NO BUY c MocmeqHeli. OgnaKo NpAMOH UH OOpaTHBIi 
XOX “HX He COBNalaioT, OOpasya rucTepesucnyio neTio. * 

Ha pu. 2 npeycrapsenbl nosapH3aluNoHHbie KPHBbIe, NOJIYYeHHbIe B KOHICHT- 
PHPOBaHHBIX PacTBOpax CcepHoli KUcHoTH. M3 pucyHKa BUAHO, YTO pesKoe BO3- 
PacTaHve NepenallpAxKeHNA HaYHHaeTCA B STOM CJIy¥ae MPH JOCTHKeHUH 3Ha- 


| MeHHS, pasxoro 1,05—1,1 B. Kak 4 Aa XNOpHOl KUCNOTHI, B OOIACTH HYDKHero 
yuacTka KpHBol HaOmiofaeTca pocT nepenanpaxeHua c YBeJIHYeHHeEM KOH- 


WeHTpauWH KHCJIOTHI. ° 
ConocTaByleHWe KPMBbIX, NOJYYeHHBIX Ja PacTBOPOB XJIOPHOH u cepHodt 
KMCHOT C OJIM3KHMH 3HaYeCHHAMM AKTMBHOCTH BoybI (cM. pH. 3), MOKa3bIBaeT, 


/ NTO pesKoe BOspacTaHHe Mepe- 


HalipsAxKeHHA B CepHOH KHCJIOTe 6 
HacTylaeT mpH Ooee BbICOKHX 20 
IIJIOTHOCTAX TOKA, YM B XJIOp- 
HOH. Ha6mrofaemoe B xJIOpHoit 
KHCIOTe NPH yBeJIMYeHHH KOH- ee) 
WeHTpawWH aHHOHa CHM KeHHe 
nepeHalpsxKeHHA”, B oOOmacTH 
OOMbINHX AaHOAHbIx MoApHsa- 10 
WH B CJlyyae CepHOH KHCJOTHI ; 
BbIPaxKeHO MeHee UeTKO. 

Ha ocHOBaHHH NOwyYeHHbIXx 


MpeAcTaBAeTcA = BOsMO?KHbIM —<—— lg cd (afew?) 


BbICKa3aTb CuIeqyloulHe coobpa- 
Bevud. Tlonysennan sian 2 8 2 Anouwe norspnesanone spasue, nario 
oOacTH MOTHOCTeH ToKa, Co- : 6,84 xm0pHoit Ese ; 


OTBETCTBYIOWIMX HH2KHeMy y4a- 
CTKY KPHBOH, 3aBHCHMOCTb 

NepeHanpAKeHHA OT KOHICHTPalWH KHCJOTbI HH OT AKTHBHOCTH BOJbI yKa3bl- 
BaeT Ha TO, UTO KHHETHKY Mpoulecca Hesb3A HCTOIKOBAaTb, Mpesiouarasa, 4To 
CKOPOCTb BbIJeJICHHA KHCMOpOa 3aBUCHT TOJIbKO OT CKOPOCTH paciiaya MoBepx- 
HOCTHbIX OKHCJIOB, MOTCHIUMAasI KOTOPbIX MOJIHOCTbIO ONpefemAeT BeHUHHY 7, 
Tak Kak B 3TOM CJlyyae NepeHalpsxKeHHe He 3aBHCeNO Obl OT COCcTaBa pacTBopa. 
Vinaye ropopx, cpeqW MeqeHHbIX cTaqul mpouecca HapsAyy c ApyruMH Hajo 
YUHTHIBATh PaspA MOJeKyJI BOI. 

Poct nepeHampsxKeHHA B CpaBHHTebHO y3KOM HHTepBawle NIOTHOCTeH TOKa 
CBA3aH, BCPOATHO, C H3Me€HeHHeM COCTOAHHA MOBePXHOCTH 9uleKTpoya. Hame 
IIPeACTaBJIAeTCA BOSMOXKHbIM OODACHHTH POCT NMepeHallpAKeHHA Ha 3TOM yuacTKe 
KPHBOH, HCHOb3yA MpescTaBJIeHHA, aHaJIOrHUHbIe TEM, KOTOPbIe ObIM MpHMe- 
Henbl A. H. OpymKunpmm u H. A. AnagKanopoi (1°) qa cnyyaa Bo,OposHoro 
nepeHanpsxKeHHA Ha Nasmaqun. AMMeHHO, MOXKHO MpeANOORKUTb, YTO MPH Ha- 
JIMUHM 3aMeVICHHOH SJIEKTPOXHMHYeCKONM CTaHH, yBeJIMYeHHe CTeNeHH 3anos- 
H€HHA MOBePXHOCTH 3eKTPOAa aCOpOHPOBaHHbIM MPOAYKTOM peaKUHH, T. & 
B JaHHOM CJly¥ae CBA3AHHbIM KHCJIOPOOM, AOJKHO MPpHBeCTH K Bo3spacTaHHio 
nepeHanpsaxKeHHA Ha BeJIHUMHY, OM3Ky!0 K PaBHOBeCHOMY MOTeHIHaJly aycop- 
6upoBaHHoro cuiod. CxoqHad Cc HaOJIOJeHHOH HaMH CPopMa NOJAPH3alMOHHbIx 
KPHBbIX, MOJTYYCHHEIX XUKJIHHTOM MH Xus0M (1) B WesOYHOM pacTBope Ha 
fassaluu u 30n0Te, OObACcHeHa B paOoTe (1%) H3MeHeEHHeEM SHEP CBA3H 
Me — OH npu o6pa30BaHHH BBICIUHX OKHCJOB. 

Vnoe uctomkopaHue 3Tomy aBsenuro anu H. A. Usrappmmes u E. A. Ecbumos 
(18), CUHTaBLUIHe IpHYMHOM pocta MepeHanpAxKeHHA B KOHUCHTPHPOBaHHBIX pac- 
TBOpax CepHOlt KHcOTHI (>7 H) OOpasoBaHHe HafcepHOH KUCJOTHI. Ykaxem, 
YTO TaKoe OOSACHEHHE MPOTHBOPeYHT HalHM JaHHbIM, COrIaCHO KOTOPBIM B pac- 
TBOPaX XJIOPHOM KHCOTHI, He OOpasyrollel NpH WICKTPOJH3e HaQKUCJOT, Ha- 
6roaeTcA Takol 2%Ke XO NOMAPH3auMOHHbIX KPUMBbIX, KaK HW B CCpHOH KHCJOTE. 
O6pasoBaHue HalcepHol KMCMOTEI ABIACTCH He MPHYHHOH, a CKOpee CuleCTBHEM 


MOBbIMeEHHA AHOAHOrO TOTeHUHaJa. 
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Bouee JeTasIbHbIi aHaJIH3 MOJIYYCHHbIX HaMH NOJAPH3SaWMOHHbIX KPHBbIX MO- — 


Ka3bIBaeT, UTO BO3PAaCcTaHve CTeMeHH OKHCJICHHA NOBEPXHOCTH MaTHHbI, BbISbI- 
Balollee ObICTpbI PpocT MepeHanpAxKeHHA, MPOMCXOAMT Np yuacTHH aHHOHa 
KHCJIOTHI. Oco6eHHO YeETKO BIHAHHe AHHOHA OOHAPyKHBaeTCA B PasMYHH 3Ha~- 


YeHHH MMOTHOCTeH TOKa, IPH KOTOpbIX HawHHAeTCA pe3KHH pocT MepenalpsAxKe- — 


HHA [JIA paCTBOPOB CepHOM U XWIOPHOli KHCOT C OMMHAKOBOK AKTHBHOCTHIO BOMB 
(puc. 3), a TakxKe B 3aBHCHMOCTH 9THX 3HaYeHHH M BeJIM4HHBI Ay oT KOHUeHTpa- 
HH aHHOHa KHCJIOTHI. 

B jasbHeliem MbI npelmonaraeM MpoBepHTb MpefcTapmenve oO yuacTHH 
aHHOHa KHCJIOTHI B Mpolecce BbIAeIeHHA KHCMOpOAa MpH OosbIMX AaHOAHBIX MO- 
JIAPH3aUAX, IPHMCHAA THKEbI KACIOPOA, YTO OKasaJOCb BECbMa S(pPpeKTHB- 

“HbIM IPH BbIACHeEHHH Me€XaHH3Ma psa AHOMHbIX MPOMMeccos. 

B 3aKs0ueHHe CUHTaeM CBOHM IIPHATHBIM JOJITOM BbIPasHTb OarofapHOcTb 
akay. A. H. ®pyMkuHy 3a WeHHbIe COBETbI, KOTOPbIMH MbI HOJIb3OBaJIMCb MpH 
o6cyKJeHHH HacTosmeH padorTHl. 


MockoBckHit TrocyapcTBeHHbI yHHBepcHTeT Tlocrynusio 
um. M. B. JIlomonocopa 5 X 1955 
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, PH3HYECKAS XHMU 


M. A. JIOWIKAPEB u M. Il. CEBPIOTHHA 


O HOBOHM TPYNNE HHFHBUTOPOB KATOJHOFO BbIJEJIEHHA 
METAJIJIOB 


(ITpedcmasazexo akademuxom A. H..Ppymkuneim 21 X 1955) } 


Tloqapisiomlee OOMbIIHHCTBO KaTOJHbIX IIPOWeCCOB BeCbMa U4YBCTBHTebHO 
K WoOaBkKaM K 93JIEKTPOJHTY OpraHWyeCKHX MOBEPXHOCTHO-aKTHBHBIX BeLIeCTB, 
oOpasylollUX Ha dIeEKTPOaX MOJICKYJAPHble HH HOHHBI€ a|COpOMHOHHBIe CIO, 
Jlaxke He3HayHTeNbHOe KOJHYECTBO HEKOTOPbIX H3 HAX MOMKET 3aATOPMO3HTb WIM 
-TipaKTHYeCKH MOJIHOCTbIO MOaBUTb TEUCHHE SJCKTPOAHOH peakUHU B 3HAUHTeIb- 
HOM JMala3oHe NMoTenuHasos. Takoe MOBbIWeHHe CTeMeHH HeEOOpaTHMOCcTH Mpo- 
wecca B CBOIO Ovepesb Pe3KO OTParKaeTca Ha pAJe BaXKHeIUMX ero NOKasaTe- 
Jel, Kak CTPpyKTypa KaTOHbIX OTOMKeHHU, NPOTeKAHHeE COMYTCTBYIOMIUX peak- 
UHH, BbIXO, 10 TOKY, YebHbIH pacxoOj| 9JIEKTPOSHEPIHN H T. M1. 

JlelictBue opraHHvyecKHXx JOOaBOK K 3JIEKTPOJHTY HMeeT HCKJIIOUHTEIbHOe 3Ha- 
yeHHe B 9JIEKTPOXHMHYCCKOH TeEXHOJIOrHH HW B MOCeHNe TOAbl yCHJIeHHO U3sy- 
yaetca (1). Kpyrom Takux HcceqoBaHHH OXBaueHbI NOBEPpXHOCTHO-aKTHBHBIe CO- 
@)\MHCHHH MHOFHX KJIaCCOB, B TOM 4HCue (eHOJbI, KHPHbIe WH apomMaTuyecKHe 
CNHpTbl H KHCJIOTbI, KaM(eHbI, SPHPbI, 3aMeeCHHbIe AMMOHHA, CysIbdoKKc- 
HOTHI HT. J. 

TlockombkKy BIMAHHe JOOaBOK CBA3AHO C HX MOBEPXHOCTHOH aKTHBHOCTbIO, 
IIpeCTaBJIAIO HHTepec HCCIEOBaATb HEKOTOPble HOBbIe MOBepXHOCTHO-aKTHBHbIe 
BeLeCTBa, IPHMeHAeMbIe B KAYeCTBE 9MYJIbraTOPOB H CMa4uMBaTeel B (poTalHH, 
KpallleHHH HU Apyrvx mpoteccax. Mpl oOpaTHH BHMMaHve Ha OobWOH Kacc 
HOBbIX BEIICCTB, BbIIyCKaeMbIX B HacTOAIee BpemMa B CCCP, CIA, Pepmannn 
HW HEKOTOPHIX A PyrHx cTpaHax B OobwIHXx MacuiTaOax. K HuM oTHOocaTca OI]I-4, 
OM-7, OF1-10, OC-20, creopokc, BbipaBHHBaTenb «A» (CCCP), neperamu, ure- 
Mau, JICOHHIH, IMysbPophI H Ap. (*). 

Bee STH CoeAHHEHHA, ABJIAIOMNHeCA NpOyKTaMH KOHJeHCAaLMH OKHCH STHeHA, 
OAHOTHMHI H WpescTaBAOT COOOH KOMOHHALMIO KUPHOTO WIM apoMaTHyeCcKOrO 
PpayuKasoB c Wembio, cocTosmel H3 pasmMuHOTO YMcCNa rpyum —CH2-CH20—, 
YHCJIO KOTOPbIX Kosle6sleTca oT 4 Jo 20. B KauecTBe paqukKaJIOB ClyKaT KUPHb!e 
KHCJIOTHI (cTeopoKc 6), BbICIIHe KHPHbIe CHHpPTbI (Meperatb, OC-20) u ceHoubI 
(Ol). Haumenpuee unico cKOH,eHCHpoBaHHEIxX rpynm —CH2-CH2O— co- 
qepxat OI]-4 u creopokc, HaH6ompuee OC-20. TunvuHbiM mpescTaButesem 
3TOrO THIa CoeMHeHHI saBAeTCA seoHHAb OX (C,,H;,(OC,H,)OH), 20% 
BOJHbIM pacTBOp KOTOPOroO BbIllycKaeTcA MO HasBaHvem Tleperas. 

- Crpoenne 3THX CoeqMHeHHi U MTepaTypHble aHHble O HEOObIMHOM siPppeKTHB- 
HOCTH JlelHcTBHA KaK CMauHBaTeseli NOSBOJIHIH IpeANOJIOKUTb, YTO BBeMeHHE UX 
B SJIEKTPOJIHT JOJKHO IIPHBOJUTb K Pe3KOMY H3MCHEHHIO KHHETHKH dJIeEKTPOMHbIX 
mpoueccos. CyBHrH NoAAporpadwyeckol BOAHEI BOCCTaHOBIeHHA Oz wu Zn™* no, 
BJIMAHHeM OH3KOM nO cocTaBy oOaBKH HaOsmogqanH BouTuur 4 Ayccen (°). 
PesybTaTbl HccueqOoBaHHii TOPMO3samero WeHCTBHA 9TUX BeLeCTB Ha PA 9eK- 
TPOMHBIX peak Ha PTYTH, a TaK2Ke Ha SEKTPOKPHCTAINM3AaUHIO MeTAIJOB 
H, HaKOHell, JaHHbIe OO UX afcopOUHH Ha SJIeKTpOax H3Jara‘oTcsA HWKe. 

Ha puc. 1 npegcrapnenbI nomaporpaMMbl paspsiqa MoHoB Ag", Cie Sie 
Cd**, Cr***, Zn**u H,O*. Kak suyquo, Bpeyenwe OC-20 IpHBOAUT K pe3KOMy 
TOPMOXKEHHIO paspaga HoHoR Cd**, Cr***n Zn**. MeHbuiHM, HO BCe #Ke 3HauH- 
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T@JIbHbIM TOPMOXKEHHEM COMPOBOXKAAeTCA BbIACMCHHE MCA H OJIOBA. IIpaxTuuec- | 
KH COBEPIU€HHO MpOHHIWaeMbIM ABJIACTCA aylcopOMMOHHbI cmoH OC-20 Ai MOHOB 
cepeOpa, CKOpocTh pa3pafla KOTOPbIX BO BCeM AMaMasoHe MOTEHIMaJOB ompe- 
jleaserca AudpdbySHOHHbIMH NMpoleccaMH. 


ma GUH/cM 


Pue. 1. MonsporpamMmol xaTOHOrO spiencHHA MeTAJIOB H BOMOPOa HS YHCTHIX pacTBOpoB (/) 

H ¢ qo6aBKoH 2 r/n OC-20 (//). Konneutpaiua paspaxKaiouluxca HOHOB 0,05 x. Pon 1,0 4 H2SQy. 

1 — dsnekTpokanuiapHad KpuBad Ana yuctoro 1,0 4 NasSO4, 2 — TO xe Aa pacTBopa c 06aB- 
Ko OC-20 


XapakTepHbM Jia JetictBua OC-20 aBsaeTcA HaMuve 3HayHTeIbHOM 06- 
JlacTH TOPMOKeHHA, 3aKaHUMBaIOWlelca NPM NoTeHWManax e = —1,4 + —1,5B. 
Tlockombky OObIuHO TakHe Cly4a Obl XapaKTePHb! JIMIUb AIA NOOaBOK MOBepx- 
HOCTHO-aKTHBHbIX BeLeCTB KATHOHHOTO THMAa, a NO JIMTepaTyPHbIM JaHHbIM BCA 
97a rpylila BelllecTB, 3a HCKJIOUCHHEM BbIPaBHUBaTeNA «A», MpecTaBaeT coboH, 
MOBHJMMOMy, He€HOHOreHHbIe BelleCTBAa, TO JIA MPOBEPKH MOJIYYeHHbIX Pe3yJb- 
TaTOB HaMH ObIJIM H3MepeHbl COOTBETCTBYIOWUIMe SJICKTPOKaNWJAPHbIe KPHBHIe, 
Pe3yubTaTbl MpeycTaBeHbl Ha puc. 1,// MW abl B TOW Ke WKae NOTEHUMAIOB. 

Kak slerko BuJeTb, OOacTb agcopOuuH OC-20 (noHMxKeHHe NOBepXHOCTHOrO 
HaTS2KeHUA) pacnosomwKeHa MEKAy 3HayeHHaMH © +0,1 H —1,7B, T. e. 3axBaTHI- 
BaeT 3HAUHTebHbIM WMana30H NOTEHUMaJIOB, COOTBETCTBYIONIMX OTPHUaTeIbHOMY 
3apAy MOBepXHOCTH. OTa OCOOeHHOCTh MpeACTAaBIAeT HE TOMbKO OOMbIOM TeO- 
peTHyueckuli, HO M MpakTHuecKHM HHTepec, NOCKOJIbKY yKa3bIBaeT Ha BO3MOX- 
HOCTb COMMKCHHA JeHCTBUA STHX MOOABOK C KaTHOHHBIMH, BBeJeHHe KOTOPbIX 
B PacTBOP B OOJIbINMHCTBeE Cly¥aeB MPMBOAMT K HavOOJIbIUMM TOPMOxKeHHAM 
mpouecca. Hamu usyyeHa oOlacTb afcopOuMH pala pasMuHbIX MposyKTOB 
KOHJ€HCalMH OKHCH 3STMeHa MyTeM H3MepeHHA MOBEPXHOCTHOTO HaTAxKeHUuA 
HW QJIEKTPHYeCKOH EMKOCTH ABOMHOPO cio (cM. pH. 2). M3 snekTpoKanusApHbIX 
KPUBbIX BHO, YTO aCOPpOMHOHHble CBOMCTBa BCeH STOH rpynnbl coequHeHUlt 
ONM3KM pyr K Apyry MW pesKO OTMMYAaIOTCA OT CBOMCTB THMMYHbIX MOVIeKyJAp- 
HbIX JOOaBoK. 

Hammenpulad oOnacTb acopOuMH HaOsofaeTcA AA cTeopoKca u OTI-7 
(oT 0,0 qo —1,4 B). [a ocranpubix 4oOaBoK, BKMOUaA MU neperanb, O6nacTb 
ajcopOuuu HayMHaetca oT --0,1 w nposomkKaeTca 0 —1,7 B, HM NO OTHOMEHHIO 
K HyleBow TouKke pTyTu oT +0,6 qo—1,2 B. Menbuiaa aqcop6upyemoctn cTeo- 
poxca u OJ]-7 caasana c oO6pa30BaHveM, HapsAyy C HCTHHHBIMH, TaBHbIM O6- 
Pa30M KOJIJIOMAHbIX PaCTBOPOB, YTO ABIACTCA CNEACTBHEM HEOcTaTOYHOrTO KOWIH- 
yectBa rpymn —C,H,O—, onpegenstiomyux ux pacTBopumocTs B HeO. 

Vismepenve eMKOCTH JBOHHOTO 9eKTPHYeCKOTO C/lOA MPHBOAUT B O6INeM 
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K COBNAaaoOlliM C SACKTPOKANHJJAPHbIMH H3MepeHHAMM pe3yJIbTaTaM, XOTA 
MHK Jecopounu B ciyyae OFI-10 pacnonoxen mpu —1,8 8, uTo cooTBercrByeT 
Oonee OTPHWaTebHOMy 
3HaueHHIO NOTeHWHasa pedlem*) dun/cm 1 
ecopOuuH. SHauHTeb- = 
Hoe yBeJIM4eHHe eCMKOCTH 
| WBoWHOrO COA, YKa3bl- 
Balomlee Ha ABHOe ocab- 
meHHe aycopOuHOHHOHK 
meHKH OI-10, Ha6smt0- 
yaetca c —1,6 B, T. e. 
Ha 0,2 B paHbule (HKCH- 
pyemMoro HaMH  MOTeH- 
Hata jecopounu. 
IIpopeyeHHoe Hamu 
ompejeseHve NOBep XHOCT- 
HOTO HaTAKEHHA Mp pa3- 
AMUHBIX 3HaueHHAX pH 
nmoKa3aJlo, YTO aqcopOuHAa 0 
OII-10 B oOmacTu oTpHua- 0 -95 10 “{§ “2068 
TeJIbHOTO 3apsjia NOBepx- 


EUS OU a iaen amie Puc. 2. 3aBHCHMOCTb MOBepXHOCTHOrO HaTMKeHHA HM EMKOCTH 
pee eet) hy BCAUICHY—s -inofnoro! eon (a) OT noTeHyHana Aaa pacrBopop 1,0 x4 
€M KUCJIOTHOCTH PaCTBO- NavSOy. Jlo6asKxu (2 r/a): 1 — unctet pacrsop; 2 — creo- 
pa, TO MOKeT ABJATbCA poKc 6; } — meperann; 4 — O[I-7; 5 — OC-20: 6 — OII-10; 
CAeEICTBHeEM YacTH4HOrO 7 — BbIPaBHUBaTeb «A» 
oOpa30BaHHaA B_ KUHCJIbIX 
pacTBopaxX KaTHOHHOH (popMbI 3a cueT MpHcoeqHHeHHA MpoToHa. B cBa3K c no- 
CN€HHM HY2KHO OTMeTHTb BbICKa3aHHOe Bypuuimurtom (4) npeqnomomeHue 06 
oOpa30BaHHi MpOyKTaMu KOHJeHCalHH OKHCH 3THIeHa HecTOHKUX CoeqHHeEHHH 
C KaTHOHAMH IeJIOUHOSeMeJIbHBIX (Ca, Mg) Metassos. 

OOsacTb aycopO6uHuH BbIpaBHMBatTema «A» 3aKaHUMBaeTCA IPH HeCKOJbKO 
Ooulee OTPHUaTeJIbHOM NoTeHuHae (—1,9 B), YTO XOpouIO BUAHO MO KpHBOH eM- 
KocTH JBOMHOrO cod. IIpeycTaBiaa coOoH, ONaroqapxA BBeeHHIO B Leib CKOH- 


Je@HCHPOBaHHOH OKHCH 3THeHa Fpynnbl AR a CHJIbHOe OCHOBaHHe, KaTHOH 
BbIPAaBHUBaTeA «A» COXPaHAeT CBOH ANCOPONMOHHIe CBOHCTBa Mp OObIX 3Ha- 
yeHHuax PH 4u, cleqoBaTebHO, MOXKEeT ObITb HCMOJIb30BaH B KauecTBe HHTHOUTOpa 
9NEKTPOAHBIX MPOWeCccOB He TOIbKO B KHCJIbIX, HO HB HEHTPaJILHbIX HW WLeJIOUHbIX 
pacrsopax. Bmecte c Tem np¥ pH >7 oOacTb TOPMOXKeHHA HECKOJIbKO Pacripo- 
cTpaHaeTCH B CTOPOHY MOJOMKUTeIbHDIX 3HAYeHHM NoTeHWMaa (cM. puc. 3), 
-YTO, IOBAHMOMY, CBA3aHO C YMeHbIeHHeM ONMCaHHOLo Bbllle appeKTa Ipwcoesu- 
“HeHHA MpOTOHa HH YaCTHUHbIM MOABJICHHeM, MOJIeKyJIAPHOH (popMbl. 

Topmo3atlee JelcTBHe NPOAyKTOB KOHeHCalMH OKHCH STHeHa HadHHaeTca 
€ BeCbMa HeGOJIbIIMX KOHWeHTpanui. Tax, BBegenve 0,1 r/1 BbIpaBHuBaTedA 
\<Ay 3HAUMTebHO H3MeHAeT MOAporpaduyecky1o BOMHY KayMuA u ene Sowee 
pesko jlelicTByeT Ha WHHK (cM. pic. 3). JlanbHettmee yBemuueHHe KOHWeHTpaluA 
IIPHBORUT B OOOKX Cy WaAX K MOAHOMYy MoOfaBJeHHIO BOJIHbI, KOTOpad cuBaeTCA 
C KpMBOH paspaa HOHOB BOAOpoa. B HelirpabHbIX pacTBopax CABUT NOMApO- 
rpaduueckol BOJIHbI WMHKa HaCTOJIbKO BeJIMK, YTO BbIXON 3a Npee/IbHbIM TOK 
qubpy3uu MpoucXxoAUT AMM NpHe = —1,75 B, T. €. Mp 3aMeTHOM NOHMKeHUH 
HIOTHOCTH acopOuHOHHOM MIeHKH. 

CneiupHuHocrTs JelicTBHaA pacCMOTPeHHbIX AOOaBOK Ha PasMMYHbIe 9ICKTPOA- 
HEIe PeakUMU YKa3biBaeT Ha aKTHBAUMOHHBIM MeXaHH3M IPOHHKHOBeHHA Pa3spA- 
)KAIOULMXCA HOHOB Gepe3s UX aCOPOUMOHHbIe COM Ha 9eKTPORax. 3aBHCHMOCTb 
a[COPOMMOHHOTO TOKA» OT HOTeHUMa/Ia NOSBOMACT YTBCP%KAaTb, YTO SMC Pea- 
AW3yeTCA CyYall TOPMOXKeHHA, PAaCCMOTPeHHbIM A. Hi DpyMKMHBIM (4), Korga 
AONONHUTCMbHbIM NOTCHUMAIbHbIM Oapbep pacnoJioxwKeH BHYTPU BOHHOTO COR. 

sles? 


SIAM, rt. 108, Ne 4 
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BeexeTBHe O4€Hb pesKOrO TOPMOKeHHA NPH paspAse HOHOB KaMuA HW WHHKa 
OMBEM TOKA COBeplwlaeTCA AMIb BOSH NOTeHUMaNa NecopOuMM TIO Mepe TO 
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Puc. 3. Monsporpammpl Bbijeneaua.Cu, Cd uv Zn u3 pacrsopos 1,0 4 H2SO, (/) wu 1,0 4 

NaeSO, (J/). Konuentpatua paspaxKarwuuxca HOHOB 0,05 x. Ilynkrup — uuctpie pac- 

TBOPbI; CHJOWHbIe HHHH — pacrsopbl c ZobapKol 2 r/ BeIpaBHUBaTena «A» (B OMBI- 
Tax au 6 —0,l-u 0,05 r/n) 


HWKCHHA TMOBEPXHOCTHOM MocKOcTH acopOMOHHOH nwienky (°). Bpegenue 
B pacTBOP MpOyKTOB KOHJeHCauHH OKucH 9THJIeHa pe3sKO 3aTOpMa- 
XKUBaeT Tak%Ke HU  MpoLecchr 
3EKTPOKPHCTalIM3alHH Me- 


Tlonapasayua pw 9eKTpOKpHcTaMsanuN ~O0Ba, TanmoB. Ilomapu3salua, Bo3- 


WuHKa H Dans Temnepatypa 15°; mOTHOCTb TOKa HuKaollad mpu ocaxKeHuVe 
10 ma/cm?; KOHMeHTpallua oOaBKH 2 r/mn. CocTaB @ 
ajeKTpOMHTOB: 4) SnSO, .0,25 4, H»SO, 2,0. 4; OOBa, UMHKa HW OCOOCHHO Kal- 


2) ZnSOq 0,5 #, HpSO, 0,1 w; 3) CdSO, 0,5 x, MMA, MocTUraeT OUeHb ‘Oosb- 


TaoOmauna 1 


H,SO, 0,4 # WIMX BeJIMYHH (cM. TaOs. 1). 
$A TlospneHHe 3HadHTeIbHOTO 
Sn Zn | Ga NOTeHIHaIbHOrO Oapbepa yBe- 
Nobanxa JIMUMBaeT BEPOATHOCTh OOpa30- 
Kam emsce Aeyen neues a> BaHHA TPCXMePHbIX 3apOjIbI- 
we KPHCTasVJIOB, BCIeqCTBHe 
Teperam ....| —0,403| —0,468| —0,641  YeTO KaTOAHbIe oTmOxKeHNA Cra- 
OMELOe vest —0,344 | —0544 | —0'641 . HOBATCH OWeHb MeKOKpUcTan- 
BuipaBuupatenb ,A“| —0,383 | —0,632 | —0,706 JIMYECKMMH, TJIOTHbIMH HW PpOB- 
Uucrtpie pacTBoppl —0,014 | —0,125 | —0,020 HbIMH.- Oco6beHHO acpcbeKTHBHO: 


B 93TOM OTHOMWeHHU yencTBue 
6QJIbUIMHCTBAa H3y 4EHHBIX j06aBoK Ha OCaKA€HHE OJIOBAa, a TakKe BJIMAHNE 


OM-10 4 BbIpaBHuBatena «A» Ha 9NeCKTPOKPHcTaINMsalMIo WHHKa MW KajMua.! 


T[Hemponerposckull XMMHKO-TeXHONOTHY4eCKHH = WHCTUTYT ‘Tlocrynuno 
um. ®. 9. Ji3epxxuncKoro 15 X 1955 


UMTHPOBAHHAA JIMTEPATYPA 
1B. B. Muxaiuaos, Yen. xum., 20, 2 (1951); A. H. @p- MkK4HH, JAH, 85 
Ne 2 (1952);M. Jlomxapes, A. Kpwxosa, KOX, 23, 209, 1459 (1949); : Jo w- 
kapes, A. Kpusnos, A. KpwxKxosa, K®X, 23, 221 (1949); 10. 1O. Mat yn ue, 
A. WV. Bogzuesac, Mss. AH CCCP, OXH, 1954, M4 %Ho Vit Pic Be S868) 
Office of Technical Services, Dept. of Commerce; J. Nitisslei n, Melliand Textil- 
ber., 48, 248 (1937); G. Kriiger, Klepzig’s Textil-Z., 41, 58 (1938); O6mex tex- 
HHYeCKHM OnbiTOM, COopx. 86, Pusnernpom, 1952. 3 Sj. L. Bontin g, B.S. Aus- 
sen, Rec. trav. chim., 73, 6 (1954). 4B. Wurzschmid t, Zs. anal. Chem 
130, 105 (1950). § M. A. Jlomxapes, JAH, 82, N 4 (1950). % 
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PHSHYECKAA XHMHA 
B. &. MAPKOB 


QAEKTPOABYKYUWIME CHJibl TEPMOWLENEM C PACIJIABJIEHHbIMH 
COJISMU 


(IIpedcmasaexo akademukom A. H. Ppymkuneim 5 X 1955) 


TepmMouenv c TBepybIMH comamMH, THNa Me;iar MeX|Me, 6biau mipeyjMe- 
ia 


TOM 9SKCI€PpHMeHTaJbHbIX H TeOpeTHYeCKHX HcceqoBaHHi (1%), Ananoruy- 
Hbie WeNH C PacHWaBJIEHHbIMH CONAMH NOYTH He H3yyasIHCb; TOMbKO B pa6oTe 
XoutTan (*) u3mMepena 3c TepMonenM C pacnwaBeHHbIM XJIOPHCTIM cepeOpom. 
Mexyy TeM Takve W3MepeHUA NpekcTaBasioT HECOMHeHHbI HHTepec, TaK. Kak 
3THM IITYT€EM MOXKHO TOJYYHTb onos- 
HHTeJIbHBIe CBeCHHA O CTPOeHHH UH 
cBOHCTBax comeli B paciwaBseHHOM 
COCTOAHHH. 

C 9TOH WesbiO HAMK H3MepeHbl J1eK- 
TPpOABHK ye CHIbl TepMouenel c pac- 
NAaBIeCHHBIMH TanoreHuyamMH cepeopa 
Kak B HHUBHyalIbHOM COCTOSHHH, 
Tak W B CMeCH Cc rasmoreHHyamMy Weou- 
HbIX MeTaJJIOB. 

Cxema TepMonueHKH U300paxKeHa 
Ha puc. |. ONeKTpOAHbIe MpocTpaH- 
CTBa CO€#(MHAIHCh Y3KOH TpyOKOH, pac- 
HOJIOXKeHHOH MOA yrJioM, Cc TeM, 4TOOBI 
Gonee HarpeTbIl pacnaB (ceqoBaTedb- 
HO, MeHbINero yJleJIbHOTO Beca) pacmo- 
JarasicA B BepXHe€M CJIO€, H TEM €a- Pye. 1. Cxema auelikH 2a TepMoueneli c 
MbIM JIpeJOTBpalllaJIoch TIepeMelwluBa- pactaBJIeHHbIMH COJIAMH 
Hue, OOYCOBJIEHHOe Pa3JIHYHOH MNJOT- 

HOCTbIO 9JIEKTPONMTA B Pa3JIHUHbIX TeMMepaTyPHbIX 30HAX. 

Guelika NOoMeljalach B 9ICKTpOMedb C ABYMA OTACJICHHAMH, COeCAHHECHHBIMH 
y3KHM KaHasom. Kaxxjoe orjfenenve HarpeBasOCb OT CAMOCTOATEIBHOH HHXpoO- 
MOBOH CHUpanu, MMTaeMoli OT OTJebHOrO peryHpOBOUHOrO aBTOTpaHcop- 
mMatopa. Bo ppeMa onbita Temnepatypa B JICBOM OTJeJeEHHH NeyH MO BOSMOXK~- 
HOCTH NO/epxKUBaach MOCTOAHHOH. CepeOpsHble 9eKTPOMb! B BYE WApHKOB 
(KOHTaKT C KOTOPbIMH OCyMeCTBAAICA CepeOpxAHOH MpoBOsOKOH, samnaB- 
J@HHOH B CTCKJIO) KECTKO CKPEMIAMHCh C MWaTHHA-NaTHHOPOAHeBbIMH TEPMO- 
napaMu B KBapUeBbIX YeXaX, MpHyeM ropsAyHe CaM TepMonap pacnolaranHce 
BOAH3H asIeKTpoqoB. O6e TepMonapbl ObIIH COeQHHEHbI yepes Mepek04a- 
TeNb C OMHHM MHPOMeTPOM, MO3BOMAIOMIUM elaTb OTCUeT TeMNepaTypbI C TOU- 
Hoctbio 1°. K KonuaM cepeOpsHbIX MPOBOJOK MPHNavBaHCh MeHbIe MpOBoRa, 
uyue K noTeHuHoMeTpy. Cnav nomemasucb B cocyg Jtoapa, cneqoBaTenbHO, 
HaXOJMHCb IIpH OMHAaKOBOM HM MocTOAHHOH TemmepaType. TepmoaseKTpo- 
ABUWKYULHe CHJIbI H3MCPAJHCb JIAMMOBbIM BOJIbTMeCTPOM (kemOpHmxKckHh pH 
MeTp) B culeyyromel mocieqopaTebHocTH. CHayasa yCTaHaBJIMBalacb OAMHAa- 
KOBaA TeMMepaTypa OGOHX SNeKTPOAOB; B STOM cyyuae SNC Obla paBHa WK 
61M3Ka K Hys1o. 3aTem TeMMepaTypa B MpaBOM OTJeJeHHH Neu CTYNCHYATO 
NOBbINAIMCh H, VOCE ONPeAeNCHHOH BbIJepKKH, NPN KaKAOM HOBOH TemMepa- 

8* 11> 


Type H3Mepsuacb agc. [lecme Toro Kak AocTHraH ana i dame 
TemmepaTyp, BCe ONepallM MOBTOPAJMCb B OOpaTHOM MOpAAKe. bo ne we 
yaax Oolee HarpeTblii aeKTpoA Obl MHHYCOM Hell. Onc, M3sMepeH p 
IOBBIINeHHH VM MOHMKeHMM TemnepaTypbl, B OOJIbINHHCTBe CyyaeB YyKJaj{pl 


Balch Ha ofHy mpamyio. Haksou sTolt npaMmol, Jaroulult TepMo-sc, OTHe- 
ceHHyto K 1°, onpeyenasca 0 


MeTO,Y HaHMeHbINHx KBaj[pa- 
a rena naan aT a TOB. PesyJIbTaTbl HW3MepehHHu 


TaoOnmuna if 


, | Temmeparyp-| 276.408 pyrpan nomelleHbI B Ta6l. 1. 
ee S| ee ee i Kpome  HHAMBMyaJibHbix 
‘Kien nip °C 1 natin. | cpeaw. cole, ObINM MCMOMb30BaHBI B 


TEPMOLMeENAX TakxKe CMCIIaHHbie 


QIEKTPOJIHTBI. C TEM, 4YTOOb! 
ay pic: fie MpocsequTh BAUAHMEe NMPpHposb 
540—595 | 0,508 ¢ pe HeHTpasbHOHW COM Ha BeIMIH- 
540590 | 0,516 } Hy TepMo-a37c. SamMeHa Mona 
AgBr 450—547 0,408 \ 0.456 JUTUA Ha We3HH, OKa3bIBaeTCA, 
448—549 | 0,459 CyHIeCTBeHHO yMeHbilaer Tep- 
AgCl 490-580 | 0,425.1 9, gage MO-OAC. 

487—588 | 0,415 V3 ta6n 1 BUAHO, 4TO 93IC 
AgCl-LiCl uel ¢ panmaBieHHEmM AgJ Bbi- 
(50 mon. %) 500—601 0,424 0,424 le, YeM C AgBr, uc nocnequeli 
AgCl-KCl (gsr.) 402—553 | 0,380 | ? Bpiue, vem c AgCl. B cayyae 
400—550 | 0,386°f| 0,383 — rpepzprx comeli HaO6nIOMaeTCs 06- 

AgCl-CsCl 402—548 ecu 0.356 paTHad 3apucuMocts (7, %).. 
(50 mon. %) 400—545 | 0,307 O6maa Teopua Tepmorenelt 


* Tlo padote Xonran (*) Tepmo-aac stot avetku TMA Mer+arMeX }.Me c HHqH- 

coctaBiset 0,40—0, 41 mB/rpaz. BUAVaJIbHbIMH TBEPAbIMH COJLA- 
MH JjaHa Baruepom (?). 

TepMoavIeKTposBuxKyllad CHa TepMouenu (dE/dT) cksayqbipaeTca U3 TeM- 
nepaTypHoro kosdppuyneHTa cbasoBoro NoTeHWMama Ha rpaHuue pasyena | 
Mw II mposoquHKoB (TepMOdIeEKTpHyecKHH  rereporeHHpIt addbext dEt /dT 
H T€pMOdeKTpHyecKoro roMoreHHoro apdekta B I u I] npopoqunKax. : 

Ilockoubky, no Barnepy, rereporeHHbii sdpekT Moker ObITb B HEKOTOPOM 
MpHOMMKeHHN pPaccCuvTaH TePMOAMHAMMYeCKHM TyTeM H, CJIeJOBaTebHO, He- 
3aBHCHMO OT XapaKTepa MIPOBOAMMOCTH COM, WemecoobpasHo MpoBecTH f0- 
NOOHbIM pacuer TakxKe JIA Weneli c pacnaBneHHEIMU COJIAMH C TeM, 4TOOBI 
OWCHHTb TOMOFeHHbIM adeKT, KOTOPbIii HeMocpeACTBeEHHO CBA3aH C MpHpoRoli 
pacnapieHHow conmu. Ilo Baruepy: 


CreqoBaTembHO, [Ii OWCHKH BEMYMHI TeTeporennoro adbeKta JocTaTouHO 
ONpeAeJHTh SHTponMio CepeOpa UM pacimaBseHHOrO ravorenuya cepeOpa mpu 
Temiepatype onbira. Tomorenupili sciext, MoulyuaeMblii Kak pa3HOCTh MexILY 
M3MepeHHOM TepMO-94C HM BbIYMCJICHHBIM reTeporeHHbIM adeKTOM, OTHOCHTCA, 
B OCHOBHOM, K PpaclilaBJICHHOH COMM, TaK KaK TepMO3JIeKTPHYeCKUM TOMOreH- 
HBIM 9PPCKTOM B MeTAJIIMYeCKOM Cepedpe MOXHO MpeHeOpeub, MOcKoMDKy 
TepMospPekTbl MeTasIM4eCKHX KOMOWHalMii MMeIOT BeNHUHHY mopsyKa 
10°° B/rpag. 

PesyJIbTaTb BLIYHCICHH WIA TepMolenelt c pacnaBeHHbIMu ranoreHu- 
Wamu cepeOpa Momelseub B Tau. 2. 

CraHfapTubie sutponuu Ag u AgX saumcTBoBaHbI us cipaBounlka (5); 
MIpHpalleHHA SHTPONHH TIpH Mepexoye kK TeMMepaTypaM OMbITa BbIGNCJICHDI 
HAMM M3BeCTHBIM NYTe€M MO TeMJIOCMKOCTAM HM TelOTaM TepeXOOB, B3sTbIM 
U3 STOrO Ke MCTOUHHKA. 


116 


Laonmnima 2 


e | “4 
Coe < ES SI 
s = S]& e é 
= gle ¥ s Ie es 5 
Tepmouen a ae ae bb YY e 
an < ee oe ry Ss = 
S S a 1 ae So rs 
& “Bu Aie—30 Ae 30 is) ce) ai 
3 [3 =| — fe, Sleieeis lo eS 
Ag | AgCl | Ag —(0 ,42 0,70 0,88 —0,18]—0,24| 773 | 0,105 
Tr 72 ay 
Ag| AgBr| Ag —0,46| 0,70 0,94  |—0,24|—0,22| 773 | 0,085 
i. T+ 4T 
Ag | AgJ | Ag —0,51 One 1,08 —0,35|—0,16} 853 | 0,070 
T rT Aber 


Hs Ta6a. 2 BuAHO, 4YTO B TepMOlenH c 6poMumOM cepe6pa romoreHHbiit 
aPekT MeHbINe, YM C XJIOPHOM, H C HOAMOM MeHbIIe, vem c OpOMMAOM. 
Takaa Ke 3aKOHOMEPHOCTb YCTaHOBJeHa TIA TBEPABIX covleh (2,3). 

IlockompkKy BevIM4HHa roMoreHHoro addekta, no TeopHu Baruepa, oro- 
OpaxaeT TemiepaTypHble KOoSPPUUNEHTH CBOMCTB, CBASAHHBIX c MepeHOcoM 
HOHOB, MO?KHO IipeqMOsaraTb, 4TO TaslOreHvAbl cepeOpa B pacnwaBsIeHHOM 
COCTOAHHH COXPpaHAIOT MHOrHe CBOMCTBAa, NPHCyIHe 9THM COJIAM B KPHCTaJ- 
JIHUeCKOM COCTOAHHH. 

B mocnequeit KomOoHKe Ta6m. 2 MOMenIeHb! aOcomIOTHBIe TeMMepaTypHble 
KOSPHIUHEHTHI BICKTPONPOBOAHOCTH YTasoreHHAoB cepeOpa,  BbIYHCeHHBIe 
Bunpuem u Kaemmom (°). [IpumeyatembHo, uTO TemnepaTypHble Kosdpbuun- 
CHTbI YMeHbINalOTCH B TOM Ke NOpsAKe, KaK H TepMOSMeKTPHYeCKHH TOMO- 
TeHHBIM acppekT. 

YMeHDILeHHe BeJIMYHHbI TEpMOIJIEKTpH4eCKOrO TOMOTeHHOrO 9Pdpekta Hu Ma- 
pasmenbHO aOcosOTHOrO TemMMepaTypHoOro KoapPuUveHTa 93KBUBAJIeHTHOH 
3NCKTPOMPOBOMHOCTH pH Nepexose OT XNopHya cepeOpa kK Opomuyy u HO_UAy 
MOKET ObITh CeACTBHEM TlayleHHA AKTHBHOCTH WOHOB cepeOpa, oOycoBseH- 
HOrO YBeJIHYeHHeEM JHEPrHH B3aHMOJeHCTBUA HOHOB cepeOpa B paciaBe C aHH- 
oHamH. EcTecTBeHHO, 4eM OOJIbINe B3aHMOeHCTBHeE Mey HOHAMH, TeM cyaOee 
OyfeT BbIPaxKeHa TeMNepaTypHaA 3aBHCHMOCTb CBOHCTB, CBASAHHbIX C Mepe- 
HOCOM HOHOB. 

To, "TO aKTHBHOCTb HOHOB cepeOpa MeHbIIe B HOANAaX, ¥eEM B OpomuNyax 
HW XNOpuyax, MOBHAMMOMY, BbITeKaeT H3 CJIeYIOWMX (aKkTOB. © 

1. [lo usmepenuam IO. K. Jleaumapcxoro u A. A. Konorul (7), noren- 
mua snekTpoga Ag|AgX, NaX (50 mon. %) mo OTHOMeHMIO K CTeKJAHHOMY 
OJIOBAHHO-HaTpHeEBOMY 3JIEKTpOAy cpaBHeHHA Ooslee OTpuaTemeH B MOAUAAaX, 
yem B Opomuyax Hu Oosee OTpHuaTeeH B OpoMuax, eM B XMOpHyaXx. 

2. Src uenu AxoOu — Jlanvena, cocTaBNeHHOH M3 TraslOreHHfoOB CBHMHILa 
aH cepeOpa, mo u3MepeHusam Touy6a (8), yMeHbiaeTCH IpH Mepexoye OT XJI0- 
pon K Opomugam. B cayyae HOAMAOB Web MeHAeCT MOApHOcTh — cepeOpo 
CTAHOBHTCA HoOsee ZJIEKTPOOTPHUAaTeIbHbIM MeTAJJIOM, JeM CBHHEI. 


VWucrutyt o6meli u HeoprannuecKoH xumMuu Tloerymus10 
2 1X 1955 


Axkayemun nayK YCCP 
WMTMUPOBAHHAS JIMTEPATYPA 


1H. Reinhold, Zs. anorg. allg. Chem., 171, 181 (1928). ?C. Wagner, Ann, 
Physik, 3, 629 (1929). 8H. Reinhold, Blachny, Zs. Elektrochem., 39, 290 
(1933). 4H. Holtan, Proc. Koninkl. Neder. Akad. Wetensch., B 56, Ne 5, 498 
(1953). 5 Tepmuueckne KOHCTaHTEI Heopranuueckux BemectB, Vag. AH CCCP, 1949. 
¢éW.Bilz, W. Klemm, Zs. anogr. allg. Chem., 152, 267 (1926). *10.K. Hean- 
MapcKxuii, A. A. Konoruit, Yxp. xum. xypH., 16, 488 (1950). 8 L.Holub, 
F. Neubert, F. Sauerwald, Zs. phys. Chem., 174, 161 (1935). 
ANG 


Wokaagn Akapzemuun HayKx CCCP 
1956. Tom 108, M 4 


XHMMYECKAS TEXHOJIOPHA 
iB. T. MAJIDILUEK 


KJIACCH®HKAUHA HE®TEM HW MPMPOJHbIX BO}\ 
No HX MOBEPXHOCTHOM AKTHBHOCTH 


(II pedcmasaexo axademukom IT. A. Pe6undepom 16 X 1955) 

Iipu ocynlecTBieHuu Mpowecca 3aBOAHeHHA HecbTAHOrO MacTa, UebIO Ko- 
TOporo B KOHCYHOH CTaquM ABsIAeTCA HaMOouIbUIee H3BeUeHHe He*PTH U3 HeAp, 
ocoOoe BHHMaHHe yjleiseTcA KayecTBy 3akayHBaemMol Bogbl. B 3aBucumocTu 
OT MECTHBIX YCJIOBHH JIA 3aBOMHEHHA HCHOb3YIOTCA BOYbI peyHbIe, Mospyc- 
JAOBbIC, MOPCKaH HW Pa3JIMUHble IacTOBbIe BOAbI. OCHOBHBIMH TpeOOBaHHAMH K 
KauecTBy 3aKkauHBaemMol BOJbl ABJIAIOTCH: HE3HAYHTeNbHOe COsepxKaHne Mexa- 
HHMYeCKUX TIpHMeceli, coleH mwKelesa, cepoBoyopoya, MUKpoBoyopocueli u Apy- 
TUX KOMMOHEHTOB, CIOCOOHBIX CHH3HTb MOrOTHTebHYIO CMOCOOHOCTD HarHe- 
TATCJIbHbIX CKBaXKHH. Kpome Toro, Oaroqapsx MpoBpeyeHvio WHpOKHX Uccwe- 
AOBaHHH MO W3y4eHHIo BbITeECHEHHA He*Teli H3 MOpHcTol cpeybl BO,aMH pas- 
AMUHOTO COsIeBOrO COCTaBa H pa3JIHYHOH MHHepaNH3allMu, yCTaHOBJeHO, 4TO 
BaxKHeHIUIMM YCJIOBHEM, ONPeeMAIOMIMM Ka¥eCTBO BObl AIA 3aBOMHEHHA Hedp- 
TAHDbIX IaCTOB, NOMHMO YHCTOTHI BOJbI ABJIAeTCA ee He*TeBbIMbIBaIoMlad ¢Ho- 
COOHOCTD. 

Jla6opaTOpHbIMH HCCJIeJOBaHHAMH KOJJICEKTHBa COTpyHUKOB A3ep6ail- 
JKaHCKOrO Hay4HO-HCceqOBaTeAbCKOFO MHCTHTyTa HO oOprye Hepru (18) 
YCTaHOBJICEHO, UTO TPH BbITeCHEHHH MOJAPHbIX HedTeH W3 NOpHcTOH cpeybi 
(KBapueBoro TecKa) WeJIOUHBIMH BOJaMH KOHeUHDIN KosppuyneHT He(pTeor- 
Jjauu Bcerya Bbllle, YeM IPH BbITeCHeHHH TeX 2%Ke He*TeH 2%KeCTKHMH BOJaMH, 
B YaCTHOCTH MOpcKoOH BOsO1O — pasHua B HedTeoTyaye JoxoguT yo 13—15%. 
Bmecte c TeM yCTaHOBJIeHO, UTO IPH BLITeCHEHHH HeMOMAPHBIX yreBO,Opo,oB 
(TpaHcopMaTOpHoro HM Ba3eJIMHOBOrO Maced, TUATebHO OUHINCHHBIX) BO- 
AaMH passMUHOrO COcTaBa pa3sHHUbl He HaOwofaeTcH HM KOHedHaA OTJaya OKa- 
3bIBaeTCA Jake Couple, YeM Y NOMAPHbIX He*TeH. OTH UccMeqOBaHHA NoKasbl- 
BaloT, 4TO MOJIAPHbIe KOMMOHECHTHI He*)TH OKa3bIBaIOT OOJbUIOe BIIMAHHe Ha 
Mpollecc BbITeCHeHHA HedTH BOAOM U3 MOPHCTOH cpeAbl H, B YaACTHOCTH, pu 
OMpeeJIeHHLIX YCIOBAAX MOLyT CHJIbHO CHWKaTb BeMIMHY HepTeoTqayH. 

Teoperuyeckoe OOocHOBaHHe 9THM ABJIeHHaAM JaHo IJ. A. PeOunygepom u ero 
COTPYAHHKaMH B HCCIeOBaHHAX B OOACTH NMOBePXHOCTHOTO HaTAxKeHHA Ha 
rpaHuue JByX HecMellMBalomAxca 2KuKocTeH (4). Mccueqopanuamu M. M. Ky- 
cakopa (5) m0Ka3aHO, 4TO YMeHbUeHHe HepTeoTAay MopcTou cpeyol o613aHO 
o6pa30BaHHto Ha MOBepXHOCTH 3epeH KBaplla aCOPOMMOHHO-CONbBaTHBIX CJOCB. 

B cBa3H C 3THM HAMM MpoBeyeHbI HcceqOBaHHA MOBePXHOCTHOM aKTHBHOCTH 
He*pTeli pasMHUHbIX MeCTOPpOReHNH MyTeM olpefeeHuA cofepxKanHuA B HX 
OpraHWyeCKUX KHCJOT M H3MepeHHA MOBepXHOCTHOTO HaTAKeHHA Ha rpaHulle 
HepTH C BOJaMM pa3IM4HOrO CocTaBa HM MMHepamusauuN. Onpefemenue cojep- 
*KaHUA OpraHMyeCKUX KUCOT B He*TAX MPOBOAMNOCh MyYTeM OMbIJICHHA UX 
CMMPTOBOH eMOUbIO C NOCMeAYIOUMM UX BbIAeeHHEM H THWaTebHOM OUNCTKOU 
oT cmou. TlopepxuocTHoe HaTaKeHve Ha panne HepTb — Boa ONpefesIAIOCb 
“a mpuoope I]. A. PeOungzepa MeTojomM HavOodbulero AaBeHHA Kaleb (4)! 

Viccneqopanne Hedpreli pa3IM4HbIX TOPH3OHTOB MpOAyYKTHBHOM TOM Me- 
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cTopoxzenuit AsepOafijaKana uv Apyrux nuomayeli CCCP Ha cofepxaHHe op- 
TaHHYeCKHX KHCJIOT H COeAMHEHHM, CIOCOOHBIX OMBIJIATHCA CIHPTOBOH MlesOubIO, 
YCTaHOBJIEHO, TO KOJIMNCCTBO UX KoNeOMETCA B WIMPOKUX Mpefemax — OT 0,02 
no 2,5%. YcraHoBseHO, ITO HePTH TOPH3OHTOB NPOAYKTMBHOU TOJIMIM cojep- 
*KaT, MOMHMO HadTeHOBLIX KHCJOT, TakyKe X%KUpHEIe KuCcNOTH. HanOombmee 
cojlepxkaHHe OpraHHyecKHX KUCOT OOHapy2KeHO B «TAXKEJIbIXy HE*TAX POPH- 
30HTOB HWKHero oTeIa MPOYKTHBHOK TomuyH Ha AMmepOHCKOM NosyocTpoBe 
(or 0,4 qo 2,5%), KOTOpble CONpOBORawoTCA WeMOFHbIMH MaCTOBbIMH BOJa~ 
mu. CaMM UlenouHble WacTOBble BOJbl, KaK TpaBusio, Hapay c O“KapOOHAaTOM 
HaTpUA, COsep2xKaT HAaTpHeBbIe COM OpraHWyecKUX KHCJOT. 

Ilostomy Jit CpaBHeHust aKTHMBHOCTH HedTeH MOBepXHOCTHOe HaTAXKeHHEe 
W3MepauIOCb Ha rpaHuue HepTb — CHHTeTHYeCKad WlelowHad BOfa, KoTOpaA 
OTMMYaNach OT TwaCTOBOM WeNOTHOH BOLI YTOPH30HTa NOAKbIPMaKHHCKOL: 
CBHTbI OTCYTCTBHeM cosleli OpraHHuecKHxX KUcIOT. Kpome Toro, Js Kak On 
HeTH MpOBOMsOch ONpeseeHve o Ha TpaHHle C MOPCKOM H MMacTOBOH BOOK 
(KeCTKOH MIM WeOUHON). 

O6paG6orka G6oubUIOTO KONHYeECTBa JaHHbIX NO CofepKaHuio OpraHvyeckux 
KMCIOT B HebTAX HM BOMaX, a TaK2%Ke BeJMIHH o Ha TpaHuye He*pTb — Boa NO03- 
BOJIMJIa HAMCTHTb CueMyIOlLy!o KacchukauHio HepTeH m0 UX MOBepXHOCTHOK 
AaKTMBHOCTH. 

1. Tpyuna weakTHBHH xX HedtTek. HeakTupuble HepTu co- 
JlepxKaT He3HauHTeIbHOe KOJIMUeECTBO ‘OpraHvyecKux kKuCIOT—oT 0,01 Jo 
0,06%. o yma sTHX HedbTeli Ha rpaHHue c CHHTeTHYeCKOM WeNOUHOM, MwacTo- 
BOH WeOUHOM BOO, COMpoBoxawoMlleH STH HePTU, a TaK%Ke C KecTKOW MOp- 
CKOM BOJOH JaeT OUCHb OU3KNE BEHUMHEI: OT 25 Jo 35 apr/cm?. 

2. Tpynna MangoakTHUBHBX He@TeH. CoepxKanne opra- 
HuyeCKHX KucHOT OT 0,1 Ao 0,25%. TlopepxHocTHoe HaTsH2KeHHe yKa3aHHbIX. 
Hedteli Ha rpaHulle Cc WesOUHOH CHHTeTHYeCKOM HM *KecTKOH MOPCKOH BO]OW 
XapaKkTepH3yeTcA OTHOCHTeIbHO OH3KHMH, HO JOBOJIbHO BbICOKHMH BeJIMUH- 
Hamu — oT 14 yo 25 apr/cm?. ManoakTHBHble HET Ha rpaHHe C WeNOUHbIMH 
TIIaCTOBLIMH BOJaMV, OOOTalleHHbIMH COJIAMH OpraHH4YecKHX KHCJIOT, CNOCOOHbE 
3HAUNTeJIbHO CHWKaTb o — JO 7—8 apr/cm?. 

3. [Tpymma akKTHBHHX HedtTeH. Cofepmanue oprannyeckKux 
KucuoT oT 0,3 Jo 1%. Ha rpanuue c CHHTeTHUeCKON WIeOUHOH BOOK STU HETH, 
B 3aBHCHMOCTH OT COJepxKaHHA OpraHWyecKHX KHCJOT, WawT co OT 4 Jo 
12 spr/cm?. Ha rpanuue c %KecTKHMH BOaMH, B YaCTHOCTH C MOPCKOH, o NOBbI- 
waetca qo 14—25 spr/cm?. Ha rpaHuue c MeNOUHBIMH, TacTOBbIMH BOyaMH, 
CofepKawlMMH MblJIa OPraHHyeCKHX KUHCJOT, o CHWKaeTca Oo 1—7 apr/cm?,. 
a pH HasMuHv B Boe HOHOB OH’ o cHwxKaetca Jo | aspr/cm” uw MeHee. 

4. TpyunapyecokoakTHBHBx He@teH. Cogepxanue op- 
raHuyeckux KUCIOT OT | Jo 2,5%. Oru HecTH Ha rpaHue c cHHTeTHUeCKON. 
WeNOYHOH BOJOM JaloT HavOosee HUSKHe BeENMUMHbI ¢ — oT 3 WO 6 gpr/cm?, 
aHarpaHUe C WIEOUHbIMH BOJaMH NOBePXHOCTHOe HATAXKeHVE CHHKaeTCA elle 
Gonee. Ha rpannue c MopcKol »xecTKOH BOJOH BbICOKOaKTHBHbIe HET erkKo 
oOpasyioT IWvieHKy KaJbUHeBbIX MBI, H o MoOBbilaeTeA WO 12—25 spr/cm?. 

YUNTHIBAA, UTO Pa3NHUHAA AKTMBHOCTb HedTeli OObACHHeTCA HamMuHeM 
B HHX B OCHOBHOM HOHOFeHHbIX NOBEPXHOCTHO-aKTHBHBIX BeUIECTB, MpecTaB- 
JIA€TCA BO3MOXKHBIM KJACCHPHUMPOBATh Pa3sIHUHbIe MPHPORHbIe BOLI MO UX 
NOBEPXHOCTHOM AKTMBHOCTH. 

1. K rpynne HeaKTHBHBX BOX JOUKHEI ObITb OTHECeHBI BCE 
2KECTKHE BOM! (PCUHBIe, TOAPYCOBbIe, KECTKHE, MMACTOBbIe, MOPCKUe), KOTOPHIE 
CHOCOOHEI HeliTpaJIM30BaTb TMOBeEPXHOCTHY!O aKTHBHOCTb He(pTelt. 

2. K rpynne akKTHBHBIX BO JOUKHBI ObITH OTHECEHH! MeNOUHLIe 
MIJIACTOBBIC BOMbI HE(PTAHLIX MECTOPOKMeCHHH, a TaK2%Ke WEOUHbIE BOA! pasuy- 
HbIX’ HCTOUHHKOB. AKTHBHOCTb WIeJIOUHBIX BOA 3aBHCHT OT KOHIeHTPanHU me- 
JIOWHBIX Cosel, CHOCOOHLIX OMbIJIATh OpraHwyecKHe KHCJIOTHI HepTH, a Takxe 
OT KOJIMYECTBA HATPHEBbIX MbIJI OPaHHyYeCKHX KUCJIOT, HaXOAAUIMXcA B pac- 
TBOpe. 
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3. K rpymme BLICOKOaAKTHBHBIX BO OTHOCHTCA KOHUCHTPH- 

| POBaHHBIe WleOUHbIe BOAbI, MOJYYeHHbIe B Pe3yJIbTATe HCNapeHUsA B CrelHadb- 
HbIX OacceliHaX HIM eCTeCTBCHHBIX osepax. B pesyspraié ucnapenusa mponc- 
XOJMT HE TOJIbKOMOBbIMEHHE KOHUCHTPallMM INeIOUHBIX Cosel, HO HM MepeBog. 
voHoB HCO; B voubt CO,”, uTo oGycmoBuBaeT Gomee GObicTpoe oMBIeHHe Op- 
TaHW4eCKHX KHCJOT HepPTH MPH KOHTAaKTe UX C WeOUHOH Bogow. TlosTomy 
ykKasaHHble BOI, MaKe Ha TpaHHe C MaJlOAKTHBHBIMH He@TAMH, aloT BeCbMa 
HH3KHE BeMYHHbI o, YTO MOSBOJIAET HCNOMb3OBATb HX [WIA 3aBOHEHUA aCcTOB 
Nlocyle pasOaBJleHHA UX MpecHoH UW WaxKe MOpcKoOli BOW. 

IIpupeqenHand KaccHiukauua HedtTeli H MpHpoOAHEIX BOM NOsBoNAeT O60Cc- 
HOBaTb BbIOOP BOLI AWA Wesel 3aBO_HeHHA He*bTAHbIX nmacToB. OueBuHo, 
4TO JIA H€AKTHBHBIX H MalOaKTHBHBIX Herel MokKeT ObITb BbIOpaHa MpecHast 
WM MOpcKas BONA, a AIA BLITECHEHHA H3 HEPTAHbIX WaCTOB AKTHBHBIX HM BbICOKO- 
AaKTHBHBIX HepTeli WesecooOpasHo BblOpaTb wWemounyio Boxy. IIpumenenne 
2KECTKUX BO] JIA BLITECHEHHA HE*TH B STOM CJTyUae IpuBeseT kK THApoobusalun 
NOBEPXHOCTH MOpHcTOH cpefbl BCeACTBHe BbINaeHHA KaJIbILHeBbIX MBI UH 

~ K TIpOpbiBy 2%KecTKOM Bob! 10 HaHOonee KpynHbIM Nopam. IIpumMenenue meno: 
-BOJbI IX BbITeCHEHHA AKTHBHBIX H BbICOKOAKTHBHBIX He(pTeli IpHBeeT K OMBbI- 
J€HHIO OPraHHyeCKHX KHCJOT H NoWyYeHHIO Sombie Hepreotyaun. [lostomy 
JIA BC€X AKTHBHBIX HeTeH, COMPOBOXMAeMbIX ILeOUHBIMH MMIaCTOBbIMH BoaMH,. 
HeEOOXOJMMO IIpH HeOCTAaTKe IeJIOUHbIX BO, B MepBY!O O4ePeb HCMOMb30BaTb 
OTOPOUKY MNacTOBOH BOAbI HW 3aKaYHBaTb MOPCKY!lO HH HHY!IO BOAy C TaKHM 
pacueToM, 4TOObI BbIMBIB HeTH H3 HacTa MpoOBoOANsIcA NacTOBOH wWenoHom 
BOOM, a MOpCKad HH HHad BOa HIpasa pOb MpoTasKuBalomero arenta. 


Asep6alxxKaHcKHH HaydHO-NcCeqOBaTeIbCKHi Tlocrynuso 
HHCTHTYT NO JoOnue HebTu 15 X 1955 


IMTMPOBAHHAA JIMTEPATYPA 


1B. A. Topuu, Merog oropouxn, 1946. 7B. T. Manumex, A. T. Koumapes, 
Hedgr. xo3., NoNe 1 1 2(1952). 3 B. T. ABaHecos, Hos. wept. texu., Ne 11—12 (1951). 
471.A. PeOuuHAep np ysactun M. E. Jlunen uaAp., O@x3sHKo-xuMuA POTANHOHHHIX. 
Hpomeccos, M.— JI., 1933. °® M.M. Kycax os, JloBepxHocTubie aBeHHA H KalluJiJIApHble 
sbPekTh IPH TBHKeHHH HedpTH, BOsbI H raza B Macte, M3a. AH Asep6CCP, 1953. 


1245 


Jloxsagm Axkagemuu nayx CCCP 
: 1956. Tom 108, N 1 


XHMHYECKAS TEXHOJIOLHA 


A. M. PO3EH 


* AHAJIOTHH MEXQKAY MPOTHBOTOUHbIM H3OTONHbIM OBMEHOM 
HW ABCOPBIMOHHbIMHM NPOLWECCAMH 


(Ilpedcmasaeno axademuxom A, H. ®pymkunotm 21 X 1955) 


VUsoronublli oO6MeH B pacTBOpax MpoTeKkaeT OObIYHO MO HOHHOMY MeXaHH3My, 
T. €. C OYeHb Gobo CKOpocTbIO. TlosTOMy HHTeHCHBHOCTb OOMeHa MexKy 
ra30Bo WH XMAKOM (:asaMu B MPOTHBOTOUHHIX KOAOHHAX JIMMUTMpyeTcaA OOBIMHO 
-6oNlee MeJJICHHBIMH TpomeccamMu THApoquHamMuyecKorO MepeHoca BelllecTBa 
WM MOKeT ObITb ONMCaHa OOBIMHbIM ypaBHeHHeM Macconepegaun (+) 


dM = Wdx =Gdy = kS dF, (1) 


rye @M — konuyecTBo uz0ToNa, MepeqaHHoro B eCAHHHLY BpPeMeHH U3 OHO 
cbasbI B ypyryio; W u G—noTokw xHyAKOH U ra30BOH da3bl B eMHHLy 
BpeMeHH; x H Y — KOHUeHTpalluu B 9TUX casax; k — KOIpPuuuMeHT Maccome- 
peqauu; dF = fSdH — 9nemeHT MoBepXHOCTH KOHTaKTa (ha3; f — Momlayb 
WoMepeyHoro ceyeHHA KOJIOHHbI; S — yyeubHaad NOBepxXHocTb (M?/m?); HT — Bbl- 
-COTa KOJIOHHbI; 2 — KOHUCHTPpalHOHHbIH Hanop; ¢ = Yp — y, TAC Yp — PaBHO- 
BeCHadA KOHICHTpalHA Lras0Bol (a3bl: yp = ax; A — KOXPPHUMeHT pacnpe- 
eueHusa. 

HeoOxoquMasi BbICOTa KOJIOHHbI XapakTepu3yeTca Torga (2) wucnom N 
‘4 BbICOTOH A equHun mMepenocas H=hN, rye h=G/RSf, N= Ay /® (rae 
3 — cpeqHee 3HayeHHe 9 M0 BbICOTe KOJIOHHBI), YpaBHeHuve (1) THNMYHO AA 
BceX AudPy3MOHHbIX MpoleccoB pa3syevIeHHA, JIMMHTHpyeMbIX THApOMHaMH- 
YeCKHM TlepeHocoM — aOcopOuHH, pekKTHuKAaHH, SKCTPaKUMH 4H T. I. 

Oyuako HavOoubllee CXOACTBO C OOMeHOM UMeroT aOcop6uua u Recopouus. 
JletictsuteibHo, UpH pekTupukalluv ra30Baa tba3a MomyyuaeTrcA MyTemM ucrape- 
HHA HKUAKOH MW MpesctaBiaeT coOol To Ke camoe BemlectTBo. IIpu aOcop6unn 
*Ke TasoBad (:)a3a He3aBHCHMa OT KUAKOM, MOKeT ObITb COBEPLIeCHHO J pyrHM 
BeleCTBOM (HallpHMep, mpu aOcopOuuu Bogoi mpuMeceli. 43 BO3qyxa, MefHO- 
AMMMAa4HBIM paCTBOPOM — M3 a30TO-BOMOPOMHOH CMeCH HT. J.); (asbl He MOryT 
nNepeuTH Apyr B Apyra nyTem upoctoro tbasoBoro Mepexoga (KOHJeHCalMH HIM 
ucnapenus). Tlostomy moroku o6eux (pa3-HocuTeneli MOCTOAHHBI M0 BbICOTe 
KOMOHHbI (pasymeeTca, 3a UCKMIOUeHHeM yUacTKOB cTaOuM3allMH B3aHMHOit 
PacTBOPHMOCTH), B OTM4YHE OT peKTU*UKAIMH, KOrAa Mp pasHbIxX TenmoTax 
HCMapCHHA KOMMOHEHTOB NOTOKH OWLYTHTeIbHO H3MeHAIOTCA I10 BbICOTe KOJIOHHBI. 

Tanee, IPH pekTHPUKAaLNU KUAKOCTH U flap B KOJOHHE HaxOJATCHA B COCTO- 
AHHH (basoBOro paBHOBeCHA (B TOM CAMOM, YTO KUKOCTb KHMMT, a Map HacbileH). 
CooTBeTCTBeHHO TemNlepatypa KHAKOCTH B KaxKO TOUKe KONOHHDI oNpesemneT~ 
CA aBJIeHHeM H CocTaBoM. IIpu aOcopOuHH u AecopOWHH 9TOrO HeT: Temnepatypa 
OT aBJIeHHA He 3aBUcHT (TOUHee, MOKeT ObiTh BbIOPaHa B Mpefenax tyr<t<t,, 
rye tf; — TeMMepatypa MiaBlenua wKUAKOM *asbl, t, — TeMMepaTypa KMNeHHA 
Mp JaHHoM jlaBnenun). 

HetpyHo BHeTb, YTO OCOMEHHEIC MpoOlecchl HMeOT BCce MepedHcTeHHBIe 
ocoOeHHOcTH aOcopOuun uv jecop6muu. PaccMorpuM, HanpHMep, peakiuio 


H,018 + 1/CO}$ = H,018 + 1/,CO5® (2) 
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|B peakuuu (2) rasopas 4 KH Kad (Pasbl XMMMYECKH COBEPIICHHO pa3/IHYHBIe Belle- 
cTBa (CogepKalve, ofHaKo, oOOn{uit aToM— KHcHopo,), BecbMa BemHKO pa3- 
JMmane MEXKAy dasaMv WB peakIHH OOMeHa MexKy pacTBdpoM com aMMOHUA 
“mM aMMuakom (‘). Ilockombky B KOMOHHAX OfHa (pasa He MOXKET NpeBpaTUuTHcA 
'B Apyryt0, NOTOKH NO BEICOTe OyAyT MocTOoAHHBIMH. Hakonell, Temnepatypa, 
“pH KOTOpoH NpoBpogutTca peakuua (2), MoxeT ObITh BbIGpaHa HesaBHCHMO 
| OT JaBJIeHHA (B CMbICJIe, yKa3aHHOM BBILUe), : 

AuaJIOrMa Mexk]{y OOMCHHBIMH H aOCOpONMOHHbIMH MporeccaMH UpMBORUT 
K MOMHOMH aHanoruu B MeTOsax pacueta. PaccmorpuM, Hanpumep, peakunio (2); 


ee 
CJ 
mM 


SoxS 
oe 
SOS 


LEN 
> 
> 


.e, 
x 
‘ 


ron6 


o, 
re 


2s 
Rs 
beso 


S 


Puc. 4 Puc. 2 


Puc. 1. OOmenHbIit nponecc B npoTHBOTOYHOL KOMOHHe. a— cxema NoTOKOB, 6 — y — x qMarpaM- 
ma; Ju 2 — paOouve HHH pH H30TONHOM Jecop6uMH (nepenaya O!8 v3 BOAEI B rasoBy1o hbasy — 
yruiekucory), 3 — mpu a6cop6uun (1 —l = 1,9 <1; 2—9 =1, <1) 


Puc. 2. KonleHTpupoBanne c a6cop6uHOHHEIM OOpameHuem iba3. a — cxeMa MOTOKOB; 6 — y —% 
uarpamma; ¢@ — (A), N3>No>Ny 


MyCTb KOHUeHTpauua O18 B Boye x MHOFO OoubUIe, YeEM B yIvIeKHCIOTe y, 
rak uro O!8 OyyeT MepexoOqHTb 3 xMKuAKOM dasbl B rasoBy!lo (M30TOMHAaA 
yecop6uua). y— x AuarpamMma mpouecca (puc. 16) OyzeT NOMHOCTHIO aHaJO- 
ruuHa JMarpaMMe OObIdHOH JecopOuMu (KOHIeHTpalluaA rasa y HuxKe paBHo- 
BeCHOH yp, paOouad HHUA pacnoaraeTcA HWKe KPHBOH ‘paBHOBeCHA). 
HeoOxoyuMmoe 4HcIO eqHHHL TepeHoca N MoxeT ObITb JerkO paccuHTaHo. 
TiockouIbKy JIMHHM paBHOBeCHa H COCTaBOB —NpAMBble, TO d= (9,— 9) /1n (9/99), 
rye 9, u 9, — KOHUeHTpaluOHHHIM Hanop Ha KOHWaxX KOMOHHEI. MurerpupoBanue 
ypapHeHna (1) naeT y=Ax-+c, roe k= W/G, tax aro Ay = hAx; TockoubKy 
Vp =ax, TO dD=(A—A)x+c u 9,—% = (a—A) Ax, orKyya 


N = Ay/9% = [h/(a —))] In (% / 9), (3) 


rye 9, = ax — yr, 9g = AX, — Yo. Jlanee, MOxXHO BBeCTH [Be BeJIMUHHbI, KO- 
TOpble XapakTepH3yioT acpPeKTHBHOCTb OOMeHa: CTeneHb U3BseyeHHA 
F = (Xo — Xx) /(X%) —Yo/ a) M cTeneHb NpHOMM%KeHHA TasoBoH (asbl K paB- 
HOBECHIO 9 = Yr/ Vp = Yr/AXo, MpHYeEM IPH Yyo<ox) AT =~ag. Torga us (4) 
caleqyet, uTO 
1 1—@ 1 1 i 4 1—@ 
N Tt Pay a eae (4) 


VWs (4) Buquo, uTo up HeOombWOH s:ppekKTHBHOCTH KOJIOHHbI MOMKHO, 
BapbUpyA COOTHOIeHHe MOTOKOB A, HOO CpaBHHTeJIbHO NOHO NepeBecTH Ors 
B rasoBylo dasy (1, pe A< 1), aM6Oo ToyyTh KOHWeHTpalMio rasa, 
ONM3KYy!IO K paBHoBecuolt (p~ 1, [= 1/h< 1). ‘ 

Ecam pu o6MeHe H30TON NepeqaeTcs 43 TasoBoH (Pasbl B 2KUKy!O (vy >Yp> 
padouad JIMHHA pacriovioxKeHa BbIIe KPHBOM paBHOBeCHs), TO MPOLeCc MOJIHOCTbIO 
aHasloruueH aOcop6uuu (puc. 16, npamas 3). 

B paccMorpeHHBIx BBbIe MpuMepax peY¥b lila oO Mepefave us0ToMa HS 
omHoh cbasbI B Apyry!0, HO He OO ero KOHIeHTpMpOBaHHH, Ilocequee TpeOyeT 
UMPKY AWM BeulecTBa (HH3KOJIeTyYero B KyOe, JIeTyyero B TOJOBe KOJIOHHB!), 
yero OObIUHaA cxeMa aOcopOuHH He qaerT. Oyuako MOXHO «OOpallaTb (asby 
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HW TIpH MOMOMM OfHAX JIMWIb aOcopOuMOHHEIX npoueccos, Hanpumep, ec 
BeLECTBO KOHIGHTPUpyeTcA B XKUAKOH tase (2@< 1), TO BMecTO KyOa MOXKHO 
IIPHMeCHHTb JeCOpOUMOHHY!O KOJOHHY, padoTaiolly!o pu Oosee BLICOKOH TeMne~ 
paType HW oGecneyHBalolly!0 JOCTATOYHO MOJHYy!0 OTTOHKY (HM BOSBpaT) KOH- 
IeHTPpHpyeMoro BemlecTBa W383 yxofauero moToKa (5), HaoOopot, upu a> | 
(peaxuua (2)) KOHUeHTPHpoBaHHe OyyeT MpOHCXOAHTb B ecopOmHOHHOL 
KOJIOHHE, a aOcopOmHOHHad OyeT UrpaTb pOJlb KOHAeHCaTOpa. Cxema HM JMa~ 
rpaMMa y — x Takoro mpolecca NoKasaHbl Ha pwc. 2, OTMeTHM, 4YTO B JaHHOM 
cslyyae TMomowKeHHe pabounx JIMHHH He MOET ObITh Hal eHO M3 MaTepHaJbHOrO’ 
OalaHca; TpeOyeTcH COBMeCTHOe pelleHHe ypaBHeHuh (THMAa (3)), CBASbIBaIOINAX 
KOHUCHTpauwu WU YMCO eHHHM MepeHoca KaxkOM KOJIOHHbI, CreneHb KOH- 
UCHTPHPOBaHHA g = Xx/ Xo OyNeT Tora OnpefeATbCA COOTHOLIeHHEM 


gG~1=(9— OS B79), (9) 


B—-1 
THE gy = ert ” _ crenenp KOHUCHTPUPOBaHHA NP OTCYTCTBHU OTOOPa HM ONTH- 
MaJIbHOM COOTHOII€HHH MOTOKOB A = Ay = (A, + z) /2, B = ay/ a2, 9 = 1 / Tmax, 
Tmax =~ (8 — 1) /8—MaxcuManbHO BO3MOxKHOe U3BIIeUeHHe. 

@Mopmysia (5) HMeeT HEKOTOPOe CXOACTBO C COOTHOWIeCHHEM WIA MecTHJI- 
JAWUMOHHOHK KOJIOHHbI Cc UNCIOM TapenoK N’ = N/2 npu Kosadppuyveute pas jeue- 
HHA BP, OTMMUAACh MHOKUTesEeM ) (A) = [(Go — 1) / (€Q1— A2)] [(41 — A) /(Qi— 1) + 
+ (A— a2) /(g2—1)], G1 = exp N(a,/A—1 ); 


92 = exp N (l—A/a,);  nmpHOmuxKeHHO 
(mph g>10) vQA)=shN(A/A,—1) (cm. 
puc. 2 6), 


YMenbulenne g pH A=KA, (Tem Oosee 
pesKoe, ueM OOJIbIe TapeJIOK B KOJIOHHe) 
CBA3aHO C YMeHbIICHHeEM KOHI[CHTpallHOHHO- 
ro Hallopa pH noBopoTax paOove JMHMHUH 
B y3KOH «BHJIKe>) MeKyY ABYMA JHHHAMY 
paBHOBecHaA (HalNOMHHM, TO A— TaHreHC 


Puc. 3. Konmentpnpopanue ¢ XHMH- 


yecKHM OOpaliieHHem (as. 4 — y — xX 
WuarpamMMa OMHOUHOM KOJIOHHBI; J— 
pa6ouaa Hua, 2—nunHns J pH BKIIO- 
YeCHHH KOJOHHbI B KacKay, 3 — NHHHA 
paBHopecua. O6—y—xX uarpam- 
ma Kackana: 1, 2 4 3 — pa6oune su 


yrsla HakIOHa paOouel HHH), SaMeTuM, ITO 
B paCCMOTpeHHOH CxeMe BeJIMUHHA A, B OT- 
JHE OT JCCTHINIAUHH, ABIACTCA He3aBHCH- 
MOH MepeMeHHOH, XOTA BO3MO2KHOCTH BbIGO- 
pa A uw orpaHHueHbl. 


nun 41, 2 uw 3 KONOHH Kackata y;= 


B smutepatype Ka3bIBae€TCH O TIpHMe— 
=),(x—7/W ),; 4—kpnBas paBHoBecna pee y P 


HeHHM JaHHoro cnoco6a AIA KOHILGEHTPUpo- 
BaHuax HDO’(*), xorga B—1>0,1. 

IIpu cma6oh TemnepaTypHoH 3aBucHMocTH KoadPuuMeHTa pacipeseieHua 
HCHOJIb30BaHve W3OTOMHOH aOcopOuHH UNH ecopouHH AMA oOpameHnum 
cba3  3aTPyAHEHO HeEOOXOJMMOCTbIO TOUHO TOAepKUBATb ONTHMaJIbHOe 
COOTHOWeHHe NOTOKOB, OTa TpyfHOCTh OTCyTCTByeT pH XHMHUeCKHX 
MeTOJax OOpallleHua (has (cO3qaHHA WHPKyAWMH), KOTOpble HW MpHMeHsAUIHCb 
B MOaBJAIOWEM OOJbIUMHCTBe padoT (cM. OdsoppI (*,°)). Hanpumep, mp KOH- 
meHTpuposanun O18 no peakuun (2) MOX%KHO THAPUpOBaTb yrMeKUCOTY MH BO3- 
BpalljaTb Boy B KooHHy, IlockombKy B STOM Caydae H3OTON KOHLeHTpupyerTca 
B rasoBpok case (a > 1), TO rHApHpoBaHve SKBUBaNeHTHO JelHCTBHIO KOHJeH- 
caTopa B roJIOBe KOJOHHbI, Haodopor, npu o6oramenuu N}> o6meHom amMMuaka: 
C BOJHBIM pacTBOPOM HUTpata amMouna ((*), crp. 81) u30TON KOHWeHTpupyeTca 
B %HIKOH hase (a< 1), MH HeOOxo_MMO OOpamjeHue NOTOKOB B KyGe (3TO 
qocturaetch KunayeHHem c KOH, Bpigensiomulica amMuak BosBpaliaeTca 
B KOJIOHHY). B oOoMxX CyuaaX BeHUMHEI NOTOKOB ra30BOH M 2xKuAKOL bas 
CTAHOBATCA B34MMHO-3aBHMCUMBIMH, YTO NpHONMKaeyT MpOUecc K pekTupuKannu (*) 
(quarpaMMa y — x Ja Clyyan @<1 nokasaHa ua puc. 3a). Tlostomy MoxnHo. 
MCIOJIb30BaTb COOTHOMICHHA, BLIBEAEHHbIe AA pekTuukanun (7) (B TOM 4NCe 
M OTHOCAMMeCH K HECTallMOHapHOMy pexkuMy). B vacTHocTH, 43 ypaBHeHHA 
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q—1=(¢°—1)(1 — 9) cnegyer, uro 


ey OX q—9 
veneer (0) 


rye «= l/a; q=Xx/ Xo; Xx— KOHIUCHTpaluA B KyOe KOJOHHbI; § — ornocu- 
TeIbHbI OTOOp; 8 = J°/ Imax = / j°; jj — BEIBOAUMOe KOMHUeCTBO (Tpancnopr) 
KOHICHTpHpyeMoro KOMNOHEHTAa (MepecuuTaHHoerHna 100-npomenTHoe BeltectEo), 
J®—MaKCHMaJIbBHO BOSMOKHBI oTOK, j? = Wx 9—Gyp = Wx, (ak — 1) / od 
(A. H. Bpogcxnit naspipaer sty BemmunHy nepeHocom (4)); 4 = 1—AW/W; 
AW — sbipoquMoe koummuectBo pactsopa, AW = j/ xx. Ec kononna paGoraer 
He CaMOCTOATEJIbHO, a B KaCKajle H3 7 MOCMeMOBATeMbHO COeMHEHHbIX KOJIOHH, 
€ CoKpalljaioluyuMuca MOTOKaMH (Wy< Waa<...< We< W,, cm. (4), crp. 81, 
puc. 29), To cooTHomeHue (6) ocTaeTca cnpaBesuBbIM, HO h& 1. 3amerum, 
yTo (6) MoxkeT ObITh 3aNHCaHO TakxKe B (popme 


t= _ (IP) — 9" (1 Be), (7) 


rye g, = exp N(«—1)/«, 8 =(g?—1)/q@°. K ananoruunomy Buy MoxKHO 
MIpHBeCTH MW BbIpaxkKeHve JIA NOMHOrO OOoralleHHA KaCKafla U3 M KOJIOHH 


eh SMG ee | yl 4 ima UR O lem apt eed (8) 


ryeQ = X,/X,3 Q = gq2... 9°; /° — IpejesbHaAd MpOMSBOAUTEIbHOCTS NepBort 


fi 
KonOHHEI; B= (97 —1)/ a2 + 9, (93 —1)/ aa3 + 249, (93 — 1) / 929343 +... 
S$ — KOS@PUUHEHTHI COKpalleHHA NOTOKOB; 9, = W,/ We, 59 = W,/W, 4 T. a. 
TakuM OOpa30M, MaKCHMaJIbHad MpousBoquTembHOCTh KacKkaya /,,,, =J9/B,,. 
Ec Kackaq’ paOoTaeT B OOIaCTH BbICOKHX KOHUeHTpalHl, To qua N ug 
MOyuaOTCA CJIOXKHbIC BbIPAKeHHA, KOTOPbIe MOFyT ObITb YyMpOULeHbI, ecsM 
Xn-1 (puc. 36). Torga npu «x; >0,05 BMecto (6) 


OBEN) 
4 


og 
Sore Yemen tt mers Vy (6a) 


Pie. -Ga=Xxu/ Xr, Ga = (1 — xy) /(1 — xx). B  cootHomenuu (8)--Torga 

Q = Xn/ Xo (1— xn), a AA KOJOHH, padoTalolHX IPH BbICOKOH KOHUeHTpalluy, 
ese an ; 

BMECTO Gp CuJlelyeT MOACTaBIATh gy== (go), Tak YTO 3aBHCHMOcTb oGora- 


H€HHA OT OTOOPA CTAHOBHTCA HewHHeHHOH. 


Tlocrynusio0 
21 X 1955 


UWMTHPOBAHHAA JIMTEPATYPA 
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Jloxnagm Akagemun nayk CCCP 
1956. Tom 108, N 14 


XHMHYECKAA TEXHOJIOFWUA 
3. A. WEKA u K. ®. KAPJIDILEBA 


MPHMEHEHWME PAJHOAKTHBHbIX H30TONOB K H3Y4EHHIO 
NOBEXEHHS MPMMECEM B WHHKOBOM CEPHOKHMCJIOM 
IJIEKTPOJINTE * 


(I] pedcmasaexno axademuxom A. H. Ppymkunolm 17 X 1955) 


Hecmorps Ha Oomblioe YHCO paooT O BMAHHH MeTAJIJIOB-IpuMecel B SJIEK- 
TPONMTE Ha SJICKTPOMMTHYECKOe BbIeMeHHe WHHKa, MeXAHH3M STOrO Mpotlecca 
WM TOBeeHHe MeTAaJIJIOB-IIpHMeceH TIpH 3eKTPONH3e OCTaIOTCA HeACHbIMH, 
JlurepaTypHble JaHHbIe YaCTO MPOTHBOPeYMBbI, ITO OTHOCHTCA Kak K NOBe]EHHIO 
OTJCJIbHbIX IpuMeceH, Tak HM, B OCOOCHHOCTH, K CJIy4aAM, KOra B IJIEKTPOMUTe 
OJMHOBpeMeHHO MIpucyTcTByeT pA HpHMeceli. 

O nopeseHHH OTJCIbHbIX MeTaNOB-IpuMeceH OobiueH YacTbIO CyAAT nO 
BbIXOAy WHHKa MO TOKy, NO NOAAPH3al\HOHHbIM KPHBbIM H MO BHELIHeEMy BULLY 
-ocaykos. [IpAMbIxX JaHHbIX, XapakTepH3yIOUlMX NoMaanve npuMeceH B KaTOJ- 
HbIM WMHK, MOUTH HET, HHOra Jake cam (:bakT NomayaHWA HEKOTOpHIX NpuMecelt 
B KaTOHbIM ocafqoK MosBepraetca comuHenuio. []poTHBopeyua B OWeHKe poH 
WM MOBECHHA MeTaJJIOB-IpHMeceH, B OCHOBHOM, OObDACHAIOTCA ABYMA NpHIH- 
HaMH: BO-Il€pBbIX, MOBeeHve KAKO OTACJIbHOM NPHMeCH B WHHKOBOM 3/1eKTpO- 
JHTe€ YacTO pe3KO pa3IHUHO B 3aBHCHMOCTH OT MpHCyTcTBHA Apyrux 
mpumeceii — WHOorga BpefHoe AeHcTBHe MeTaJIIa-MPpHMeCH CHJIbHO BO3pacTaeT 
pH OJHOBPpeMeHHOM MIpHcyTCTBHH Apyrux MpuMeceH, HHOrma HaOmOfaeTcs 
oOpaTHoe ABJICHHe; BO-BTOPbIX, MCTAJIJIbI-MpHMeCH COZepKaTcaA B ZeKTPOMHTe 
B OUCHb MaJIbIX KOJIMYeCTBAX, a B KaTOJHbIe OCAAKH NonazaioT Bele MeHbIUMX, 
B CBA3H C YM KOHTPOJIb 3a HX MOBEJCHHEM IPH SJIEKTPOIH3e Mp NOMomIM O6EI- 
HbIX XHMMKO-aHaJIMTHYCCKHX MeTOJOB BeCbMa 3aTpyHeH. 

MbI nombiraivcb, MpHMe€HAA PakWOaKTHBHbIe H3OTOMbI, BbINCHUTD MoBele- 
He HEKOTOPbIX NIpHMeceH H HX MONasanve B KaTOAHIM OcakOK Mp deKTpPo- 
JIMTHYECKOM BbIJeNeHHN WHHKAa 3 CepHOKHCIbIX pacTBoposB. W3 ony6muKoBaH- 
HbIX B JHTepaType paOoT TakOro pola MO2XKHO YNOMAHYTb TOMbKO pa6oTH Ma- 
uwyypa O paqWMOXHMHYeCKOM H3y4eHHH BJIHAHHA MaJIbIX KOJMYeCTB KOOAIbTAa 
M TepMaHuA TIpw seKTpoocakZeHHu WHHKa (?). 

B nocaequee ppema A. JI. Porunan u B. JI. Xeiicben c corp. (?) sanumanuce 
BOMPOCOM O COxepxKaHHH NpuMeceli B KaTOAHbIX OCayKax. MMH BEIBeeHO ypaB- 
HeHHe, yCTaHaBNMBalollee KOJIMYeCCTBEHHY!I0 3aBHCHMOCTb cOofxepxKaHuA mpH- 
MeCH B KaTOJHOM OCayKe OT KOHUCHTPallHl ee BSJIEKTPOMHTe H KaTOAHOM MwOT- 
HOcTH ToKa. IloKa3aHa TakxKe TeMNlepaTypHad 3aBHcuMocTb. B HacTosmem 
MCCJIEQOBAHMH HaMH yCTaHOBJIeHO, 4YTO Ha COfepxKaHve MpHMecH B KaTO,HOM 
OCaQKe BJIMAIOT TAKXKE KOHICHTPalMA KHCJIOTbI B 9ICKTPOMHTe, MOBePXHOCTHO- 
AKTHBHbIC BeNeCTBa, COBMECTHOe MIpHcyTcTBve Apyrux mpHMeceli u T. 11. Tlepe- 
YHCEHHbIC (PakTOPbl He YUMTbIBAaIOTCA ypaBHeHuAMH PoTuHaHa u Xelicbena. 

Metoquka Hallero UccCneqoBaHHA 3akOYaNacb B cexyioulem. [Ipumecn 
B BH€ COOTBETCTBYIOMNHX COleH Cc ROOaBKaMH pafWOaKTUBHbIX H30TONOB BHO- 
CHIH B sneKkTponHT. Tlonaqanve mpuMeceli B KaTOJHbI UHHK B pesybTaTe 
SNEKTPONM3a KOHTPOJHPOBaIH TO M3MeHeEHHIO PaWOaKTHBHOCTH 9eKTpomNTa 


* B BbINONHeHHH 9KCNepHMeHTAaAbHOM yacTH paOoTbl MpHHHMasa yuyactue 9. HV. Me- 
yeHaa. 
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HW KaTOAHBIX OCANKOB WIM UX PaCTBOPOB. QNeKTPOMUT coxepxKan 60 r/n wHHKa 
¥ 100 r/a cepHol KHCHOTHI. OneKTponHs BeIH MpH MIOTHOCTH ToKa 400 a/yM* 
M Temnepatype 20°. J[nvTembHocTb 9/IeKTpOH3a B pa3HBIX OMbITaX Oba oT 
1 xo 8 yac. 

Pe3yJIbTaThl HCCJ€QOBAaHNA MOKa3bIBaIOT, 4TO KOOANbT, *KeNe30, KagqMui, 
Melb, CYPbMa, MbILIbAK WHAM H repMaHHli OHOBpeMeHHO C LMHKOM pasps- 
*KAIOTCH Ha KaTOJe HW NoMaaioT B KaTOAHbIi UWHHK B KOJIMUeCTBaXx, NPpHMepHO 
TIPONOPUHOHAJIbHbIX COLepKaHHlO B aeKTpoute. 

YBeMYeHHE KOHUCHTPalH CepHOli KHCJIOTHI NO-pasHUHOMY BIIMAeT Ha Tlo- 
BeJeHHe NpHMeceli B SJIEKTPOJIHTE; TAK, COMepKaHve KOOaILTA B KATOJHOM OCal- 
K€ YMCHbIUIaeTCA, KOJIHYECTBO CYPbMbI HM MbILIbAKAa MpakTHyeCKH He U3MeHsAeTCA, 
repMaHH Oovlee HHTCHCHBHO BbIJeIAeTCA Ha KaTOJ€ 3 KHCJIbIX PacTBOpoB. 
YMeHDIIeHHE KOJIMYCCTBA BbIJeAIOUeEPOCA MPH dIeKTPOMM3e KOOaNbTAa C MOBbI- 
IW€HHeEM KOHICHTPallMH KHCJIOTbI MbI OObACHAeCM OOPasO0BaHHeM KOMMIeKCHOTO 
aHvoHa, OOHapy2KeHHOrO B cucremMax MeSO,-H,SO, B Boge (*); Bospactanve xe 
KOJIMYeCTBa TepMaHHA B KAaTOAHOM OCaJ{Ke C NOBBILNeHHEM KHCJOTHOCTH 3J1eKTpo- 
JIMTa, BOS3MOXKHO, CBA3aHO C YBeJIMYCHHEM KOHICHTpallHH HOHOB repMaHua pu 
-paspylleHHH KHCIOTOH HOHa repMaHaTa. 

TemmepatTypHble yCOBHA 3JIEKTPOIH3a TaKxKe HeOJMHAKOBO BAHAIOT Ha 
mlomaqaHve pa3sJIMUIHbIX IIpHMeceli B KaTOJHbIN WHHK. Tak, KOMUeCTBO KOGaIbTAa 
HM repMaHHsA B KaTOQHOM OCaf{Ke YBeMHUMBAeTCA C NOBbIILeHHeM TeMIepaTypbl, 
4TO, BEPOATHO, CBA34HO C YMeHbINeHHeM XHMMYeCKON NosspH3annH. Hemyoro 
YBeJIMUMBaeTCH IPH 9THX YCJOBHAX UH ‘KOJIMUECTBO MbIIIIbaKa B UMHKOBOM 
OCaXKe; KOJIMYECTBO CYPbMbI B KATOAHOM IHHKe He 3aBHCHT OT TeMMepaTypHl. 

TakuM OOpa30M, NOBeZeHHe OTACMbHbIX MeTAaJIJIOB-IIpHMeceli Ip deKTPO- 
JIMTHYECKOM BbIJeeCHHH WHHKAa CienuMpvaHO H 3aBHCHT OT HX HHAMBUyasbHblx 
XMMUYeCKHX CBOHCTB. 

.MutepecHa KHHeTHKa BbIJesIeHHA MpuMeceli mpH snekTpomusze. Haiizeno, 
uTO CYpbMa H KOOaJIbT B MePpBble MHHYTHI JICKTPOMM3a OCaKawTca Gosee 
HHTCHCHBHO, 4eM B Tocyieqyromee Bpema. JIA KOOaIbTa 3TO 3AMeETHO B MCHb- 
wel Mepe, AA CYPpbMbI BIONHE BbIPASHTeMbHO. Tak, IPH coyepxKaHuN B 3IeK- 
Tpomute 0,4 mr/m cypbMbI B MepBble 10 MHH. 3JIeKTpONH3a KaTORHbI WHHK 
copepxKuT 0,0034% cyppMp, 3a 40 MHH. asneKTpomu3a 0,0013% u 3a 3 aca 
0,0005% . ; 

TloppiiieHHoe Coxep2KaHve CYPbMbI B TIpHKaTOAHOM CyI0e WHHKa OOBACHAeT 
H3BeCTHBIM B WpaKTHKe WHHKOBbIX 3aBOOB *akT yJIyYWIeHHA CAMPKH KaTO]- 
HOO WHHKa C aJIOMHHHEBbIX MaTPUIL, HaOmtOfalomlulca Np HanMyHH HeOoJb- 
HIMX KOJIMYECTB CYPbMbI B 9JIEKTPOJIHTE. 

TlomyuseHHble HaMH JaHHbIe NO BbIAeIeHHIO KOOaIbTa ONpoBepraioT pacnpo- 
cTpaHeHHoe B JIMTepaType MHEeHHe, 4TO KOOaIbT NMOMepeMeHHO oOcaxKaeTca 
Ha KaToje H cHoBpa pactBopsetca (4). UccneqopaHuaA NOKa3bIBaloT, YTO KOOAaJIbT 
B IIpolecce 3IeEKTPOH3a OCaKLaeTCA COBMECTHO C WMHKOM, BKJOUaeTCA B Ka- 
TOWHEIN OcaqoK H He pacTBOPAeTCA B AaIbHeMIeM B SeKTPOMHTe. 

BauanHHe KOA MAOURZOB. CornacHo cylecTByIOWlMM TeOpHAM, Me- 
XaHH3M JelcCTBHA KOJJIOHJOB Ha nmoMagqanve mpuMeceli B KaTOJHbI OcasoK 
OObDACHAeCTCA MHOO TEM, ITO KOJJIOHJbI NPeCNATCTBYIOT PaspAAy KAaTHOHOB Me- 
TaJJIOB-HpHMeceli H TEM CaMbIM CHHKAaIOT COfepHKaHHe NOCMeAHHX B OCAaIKe, 
mu60 TEM, YTO KOMOHAbI acopOMpyloT HOHbI-lIpHmMecu, sBcseqcTBHe vero 
3aMeJJIAeTCA HX JIBHXKeHHe B 9IeKTpomNTe (4). B TOM H ApyroM cylyyae KONH- 
YeCTBO IIpHMeceli B KATOAHOM OCa{Ke JOJDKHO CHW2KaTbCA B MPHCYTCTBHH KOJ- 
JOHOB B 3JIEKTPOJIHTe. 

Haw ombiTbl MOKa3aIv, 4TO TO], BIIMAHHEM KJleA HW KeMaTHHbI KOMMYCCTBO 
KOOaIbTa HW CYpPbMbI B KaTOMHbIX OCaKaX HE TObKO He yMeHbIlaeTCA, HO AaxKe 
HeCKOJIbKO BO3pacTaeT. Bo3MOxKHO, 9TO CBASAHO C TEM, YTO, MOMHMO d3JIeKTPO- 
XMMUUeECKOrO paspaAya MeTAJJIOB-IIpHMeceH, KaTOJHbIH OCaOK aycopOup yeT 
KOJJIOHJHBI€ YaCTHUbI KeA HIM WKeNaTHHbI, NOAAPHbIe PpyNMbl KOTOPbIX MOTYT 
@Opa30BbIBaTb C HOHAMH KOOaJIbTAa, CyPbMbI H ApyrHX MpHMeceM KOMIIEKCHbIC 
COeIMHeEHHA H TCM CaMbIM YBeJIHUMBaTb HX cOfepsKaHHe B WHHKE. 
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BauwaAHHe MapraHia Ha ToOBeFeHuHe Me€Ta JJ O'R 
“apuMmMeced. B npakTuke [MHKOBOrO 3/IeEKTPOJHTHOFO MPOM3BOACTBa OCO- 
OeHHO OObUIOe 3HAaYeHHe HMeeT OMHOBPeCMeEHHOe MpHcyTcTBve pxAa MpHMecen 
M MapraHia, Tak KaK MapraHell ABJIACTCA MOCTOAHHBIM KOMIIOHCHTOM IMHKO- 
BOrO CepHOKHCHOrO aueKTpoMTa. JlevicrBHe HOHOB MapraHija OWeHMBaeTCA pas- 
JMUHbIMH aBTOPaMH pa3HOpeuHBO; HeKOTOpble CUMTaIOT, 4TO MapraHell Aony- 
CTHM B 3JIEKTPOJIMTe JIMUIb B HEOOMbIIMX KONMYeCTBAaX (°), APyrHe ykKasbIBalor, 
YTO HakOMweHHe MapraHua Ao 10—15 r/n He OKa3sbIBaeT BIIMAHHA Ha BeCKTPO- 
XHMMMYecKHH mpormecc (°). 

Hau onbirbl! noKa3asid, ITO B pacTBOpax, He cofepKallux Apyrux Npu- 
Meceli, MapraHel, He BIMAeT Ha BbIXOX WHHKa MO TOKYy (OMbITbI MPOBOAMIHCb 
B CTaHJapTHOM 3JIEKTPOJIHTe, AMTeIbHOCTh Wo 8 yac.). OWHOBpeMeHHOe NpH- 
‘CyTcTBve MapraHlla W Apyrux mpuMeceli He yxyqulaeT Mpolecca dJIeKTPOMUTH- 
‘qeCKOrO BbIJeIeHHA WHHKa, a MHOrga WM ysyuaer. 

PesyibTaTbI HCCJICLOBaHHA NOKa3bIBaloT, YTO B MPHCyTCTBHM PAJla BPeHbIX 
TIPHMeceH B 3JICKTPONHTe MapraHel, cmocoOcTByeT NOBbIMIeHHIO BbIXOAa WHHKa 
H10 TOKY VW YMeHbINeHHIO COsepKaHHA UX B KaTOAHOM WHHKe (TaOn. 1). STO Ha- 
OMoLaeTcA JIA CyPbMbl, ceseHa, O0Ba, KaMHA, MeqM, repMaHua. Ha moma- 
jlanve Kele3a MW KOGaNIbTa B WHHKOBbIM KaTOXHbIM OCayOK IIpHcyTCTBHe B 3JIeK- 
TpOMMTe MapraHla He OKa3bIBaeT BJIMAHHMA. 


Tadnuna 1 
Pacnpeyx. mpHmeceli Ipu 91eKTpO- 
amuse, Jy 
Mpamecu Kong. Koun. Bptxona AKTHBHOCTB 
(paqwoaKkTUBHble lpHMecuH, MapraHifa, WaHKa KaTOH. Ocal- AICEKTPOMHT 
H3OTOMBI!) Mr/ I r/a m0 TOKy, %| KOB, HMM/MHH KaTOH. mocwie 
: ocaoK nvlaM 9CKTPO-, 
AH3a 
‘UncrTeli 9 9J1eK- 
TPOILUT.*/> # 7s ts — 24 Sb) as 2s pind ie 
A ee 53,2 16700 
ee frat aaa 20 77,6 11400 5 54 Lh 
16 = 93,4 900 , 
Beis hs» este eo 20 92'0 800 0,2 76,4122 28.2 
75 = O2kZ 370 i 
Se eee) pee 20 74.9 240 3 80 ‘7 
113~123 =s 84,7 2480 
oe ee oane Ee Re 20 80°9 2420 5 49 55 
Gall = ee = 92,6 5075 ae 
0 25 20 92°4 5020 0,4 0,4 99,5. 
“eRe: fis anaes hee ce oe — 
0 20 90,9 80460 11,5 0,4 88 
Re var are.) 2 a3 29;4 pee 
9 20 92,0 112 0,3 1,0 98,7 
CY Sata. Ds AR ee 90,0 560 . 
0 20 89.4 510 tar begs 63 
Cok.) =e = 90,4 2630 
0 20 89,5 2315 6,4 1,4 92,5 
Geter. ie 0,4 *s 89,0 679 
* , 15 80,6 370 CER po eae 84,6 


B ycNOBHAX 3IEKTPOAUTHOTO WHHKOBOrO MPOM3BOACTBa OCHOBHBIM NpokyK- 
TOM aHOAHOrO OKMCJICHHA MapraHia ABIAeTCA TuApaT ABYOKMCH MapraHua, 
OTMaratolMuica Ha MOBCPXHOCTH aHOJOB WIM Ke OcbIMarouMlica B BUe WlaMa 
Ha HO 9eKTpoM3epa. OOaqant BLICOKO pasBUToH IIOBEPXHOCTbIO, CHJIbHbIMH 
OKUCJIHTeEJIbHbIMH CBOHCTBaMH HU G6OJIbINION | ayCOpOWHOHHOH aKTUBHOCTHIO, IBy- 
OKHCb MapraHila YacTO 3aXBaTbIBAaeT C COOOM 4aCTb: HpHMecel, mpuyemM c He- 
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KOTOPBIMH M3 HUX OHa OOpasyerT XHMHYECKHE CoeAMHEHUA, A pyrue xe B Oompueli 
WIM MeHbILUeH Mepe ajjcopOupylorca Ha Heli. BeuleqcTBve yKa3aHHbIxX mporec- 
COB YaCTb MpHMeceH YBORHTCH ABYOKHCbIO MapraHila M3 dIeKTpOuTa, KOH- 
HeHTpalluA UX B SMCKIPOJIMTe HECKOJIbKO MafaeT YTO yyuaeT ycNOBUA 9u1eK- 
TpouH3a. 3 

TakuM oOpa30M, pH 9ueKTpomMTHYeCKOM NOyYeHHH WMHKa B mpomecce 
SMEKTPONH3a HOHBI-NPUMeCH, HaXOJAMMeCH B SeKTPOMMTe, MOryT pacnpeze- 
JATHCA B CCLYIOUWMX HallpaBJIeHHAX: paspAxKaTBcA Ha KaTose (YacTHUHO u Ha 
aHoje, pH OOpasoBaHHH aHHOHNbIX (opM), NoMmazaTb B MapraHuesblit. mam 
M BMECTe C HUM yAaJIATbCH U3 SEKTPOMHTa, OCTABaTbCA B SJIEKTPOJIMTe HM, Ha- 
KOHEL, YaATbCA B BUZe rasooGpasHbix coeqMHeHHit. 

PesyJIbTaTbI HCCIeOBaHHA PaclipeeeHHA MeTaJIOB-MpuMmeceli Mex,y Ka- 
TORHBIM IHHKOM, MapraHieBbIM IIaMOM HM 93JIEKTPOJIHTOM NOKasa/, YTO Mpu 
YKa3aHHbIX YCJIOBHAX SJIEKTPOJIM3a CeJIeH, CyPpbMa, OJIOBO, MBIIUbAK B KOJIH- 
uectBpe or 40% MH OoubUle yaAIOTCA M3 SIeEKTpOMMTa BMeCTe C LWIaMoM. 
Ilo orHomeHHio K 3TOH rpynme upHMeceit mpucyTcTBve MapraHia OKa3biBaerT 
NOJIOKUTEbHOE JeHCTBHe NpH aIeKTpoHse. B KaTOAHbIi OCaJOK STH IpuMecH No- 
MlafaioT B KouMuecTBe OT 3 JO 5% OT HX OOMero coxep2KaHHA B pacrBope. 
Vckmroyenve COcTaBJAeT MBIUbAK, KOTOPbIii nonazaeT B KaTOJHBIH ocazoK 
TOJIbKO B KOIMYecTBe 0,2% oT ero OOmero COepxKaHUA B 9MeKTpomUTe. B Jo- 
BOJIbHO OOJIbINMX KOJIMYeCTBAX HaKOINJIAIOTCA B wWsaame HHHH (Jo 23%) 
H repManyit (~12%). KoGannt, Keme30, KaZMUM HW MAb 3aXBaTbIBAIOTCA LIaMoM 
HemHoro. Ja Me, KaqMHA HM MHAMA XapakTepeH Oosee 3HadHTebHBIM Mepe- 
XO B KaTOZHbIN WHHKOBbIM ocagqoK (7—14%). [naBHasa uacTb KOOamIbTa, 2Ke- 
mesa, KaJMHA HM MeQH OCTAaeTCA B 3JJCKTPOJHTEe. 

OTMeTHM, 4TO MpHBeseHHOe pacipeyereHHe MpuMecelt 3aBHCHT OT yCNOBML 
aneKkTpomu3a. [JocKobKy BO BCeX ONbITaX YCJIOBHA 3ICKTPOMu3a ObIIH OAMHAa- 
KOBbI, MIPpOBeJeHHble HCCIeOBaHHA aM BO3MO%KHOCTb YCTaHOBUTb CpaBHH- 
TeJIbHyIO KapTHHY pacripeyeseHuA TIpuMeceli B Mpowecce dIeKTpOMHTHYeCKOrO 
NOJyYeHHA WHHKa. . 

B oTJebHOM HccIeqOBaHHH MbI H3y4anH OOpas0BdHue CYPbMAHHCTOFO BO- 
WOpoka UW Hall, YTO KOMMIECTBO CFO CBA3AHO C KOHICHTpallWel CyPbMBbI B 9JIeK- 
TpOIMTe H BbIXOJOM WHHKa No TOKy. IIpu BbICOKOM BbIXOfe IMHKa NO TOKy 
47% oT BbIJeNHBIIeHcA CyYPpbMbI yaJIneTCA B BUAe CYPbMAHMCTO"O BOJO- 
poma. O6pa3opaHve mocefHero OOHapy2KuBaeTCA yxKe MpH KOHIMeHTpalHu 
CYPbMbI B SIeKTposuTe 0,1 Mr/ uM pH MoTHOcTH ToKa 400 a/M?. Oru ycnoBua 
3HAUHTeEIbHO MeHee XKECTKHe, UCM YKa3bIBaIOT JIA 9TOrO pouecca Y. @M. Ty- 
pomumua u B. B. Crengep (100 mr/a cyppmpi u 6000 a/m?) (7). IIpu HasIMuHu 
OObINHO MpHHATOFO KOJIMUeCTBa KJIeA B 3ICKTPOJHT€ CYPbMAHMCTLIN BOOpOR 
He OOpasyeTca, TO, NOBHMMOMY, CBASAHO C H3MeHEHHeM NepeHallpAKeHHA BO- 
Ropola Ha WHHKOBOM KaTOfe B MPHCyTCTBHM KOMOWAOB M CTpyKTypbl KaTOq- 
HOrO WHHKa. 

Tlomp3yemca cayyaem BbIpasHTb OslarofapHOCTb WI.-KOpp. AH YCCP 
A. A. Muankopy 3a NOcTOAHHbIM wHTepec K HacTosMel paOoTe M WeHHbIe yKa- 


3aHHA. 


Vuctutyt o6mef uv HeopraHHueckol XHMHH Ilocrynusio 
Axkajylemuu Hayk YCCP 17 X 1955 
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TEOJO‘PHA 


ee 


M. K. KAJIMHKO 


Ob HCTOUHHKAX TEPPHrEHHOrO MATEPHAJIA B NEPMCKHA 
H TPHACOBbIM MEPHO/bl HA CEBEPE CPEJHEM CHBHPH 


(IT pedcmasazexno akademuxon H. M. Cmpaxoseim 23 X 1955) 


Ha orpoMHol TeppHTopuu cepepa Cpeyueit CuOupuv, mMeaxay pp. Exnuceem 
W JleHOw Ha MOMLHOM TOMe KapOoHaTHBIX OCa{KOB HWKHEeroO HM cpeyHero mMase- 
030A 3asleraeT IIPHMedaTeJIbHaA AIA BCero STOO pervoua TyHryccKaa Toma, 
CO2KCHHAA B HWKHEH YaCTH HCKJIOUHTeEIbHO TeppHTeHHBIMH OCa{KaMH, B Bepx- 
HeH — c IIpHMecbio TyoreHHoro MatepHasia. IIpegxcrapaaer Oombiuio uHTe- 
pec BbISCHHTb, OTKya Cpe OrpOMHOTO MOJIA pasBHTHA KapOouaTHBIX NOpog 
NOABHJICA TeppHreHHbIM MaTepHasl, re Obi OOacTH CHOCa HW ¥eM OHH ObIIM 
CJIOMKEHEI. 

Muorwve HccuieqoBaTeIH CUHTAaJIH, H He 6€3 OCHOBaHHA, YTO OCHOBHbIM HCTOU- 
HHKOM CHOCA, NOCTaBJIABLUIHM TeppHreHHbI MaTepHasI B MepMcKoe H TpHacoBoe 
BpeMaA. sABsasicad AnHaOapcKHH KpHcTasmMuecKHH MaccHB, a Ha ceBepe — Ka- 
neyqoHnybt Talimpipa. Jina Bepxoasuba, pacmomoxenHoro K IOB otf onncpipae- 
Moro paloHa, Mpesnouarasocb, YTO OOsacTbiO CHOCa B MepMCKoe BpeMA ABJIA- 
ach CwOupcKaa nuatdopma (?). OqHaKo nocmexyioulMe uccleqoBaHHA yKa- 
3bIBaIOT Ha OTHOCHTeJIbHO HeOOJIbILYIO pOJIb MaTepHasia, MpHHOcHMoro Cc 
Cu6upceKol naatdpopmpl. Ilo ganHpim lO. H. Ilonosa, ocHoBpHol o6sacTbio cHoca 
B TlepMckoe BpemMa Juda BepxosHo-KoupimcKol reocHHKJIMHaH ABJIAacb Be- 
PHHrHA, pacnosowKeHHad B Mpeyesax COBpeMeHHBIX MopeH Bepvurospa 4 Oxort- 
ckoro (°). C. B. BpmuemupcKH cunTaeT, 4YTO OCHOBHaA MIMTaloulad NpOBHHWHA 
Ia palioHoB coOcTBeHHO BepxosxHckoro xpeOTa Haxoyusacb K IO3 oT Hero 
H MpescTaBsada OOWIMpHOe NOAHATHe FoKeMOpulickoro (pyHAaMeHTa, HasBaHHoe 
aBTOopoM TasmeoBpepxosnupe (?). 

IIpopeyqeHHoe HaMH UuccyleqOBaHHe MepMCKHX HM TPHacoBbIX OCaJKOB, Pa3- 
BHTHIX CepepHee CuOupcKol maTpopMbl, HW Maseoreorpapuyeckue MocTpoeHuA 
HO3BOJAIOT CUHTATb, UTO B 3TO BpPeMA ObIIO HECKObKO OOacTeH cHoca HW HX 
OTHOCHTeIbHaA POJb B (OPMHPOBaHHH OCafKOB HeOAHOKPaTHO MeHHAUAaCb. 
Ouespuguo, uto AnaOapcKult KpvcTanmMuecKHuH MaCCHB H OKalMJArIollMe ero 
HWKHEKeMOpHiickue TeppHreHHbIe NOposbl He MOM MOCTaBHTb NOMHOCTbIO 
BeCb TCppHIeHHBIM MaTepHadl AA HaKOIJeHHA OFPOMHOM TYHTyCCKOM TOMI. 
Tlefictsutenbuo, ecu cunTaTb, uro AuaOapcKuit KpucTanmMueckui MaccuB 
H HWKHeKeMOpHiickve TeppHreHHbIe OCaqKH Hava BCKPbIBaTbCH SposHel 
c Havana cuslypa (Tak KaK BepXHeKeMOpHHCKue OCaKH, OKpyxKalonlue CO BCeX 
cropon AnaOapckuli MaccHB, UpeACTaBeHbl MCKJIOYNTEJIbHO KapOoHaTHOu 
cbaluelt u UMerIoT 3HaUHTeJIbHY!0 MOMLHOCTD), TO K Hatasly MepMH, pH JonymMenun 
PaBHOMepHOro TeYeHHA STHX MpoueccoB lo HalllMX AHeH, Mollatb MaCccHBa 
NomKHa Opa Obirb MeHee 1/, COBPeMeHHOH. ITO AOMyMeHHe CflemaHo 3aBeOMO 
B CTOPOHY 3aBbIIeHHA, Tak KaK B OT\CJIbHbIc NepHOfbl, HallpHMep B HYDKHEM 
KapOoue, pasMbIBa, OU€BHAHO, He, MpOHCXxouuJo. Ilo MOCeQHHM JaHHbIM HKHC- 
KAMCHHOYFOMbHbIe OTJOKCHHA, MPeACTABJICHHbI€ MaOMOLLHOH MadKOH MSBeCT- 
HAKOB, PacIIpocTpaHeHb! B HeOOMbUIOM yaeHHM OT AnaOapcKoro MaccHBa, 
3alerad HemocpesCTBeHHO Ha BepXHeH YacTH cpeHeKeMOpHlicKHX OCaJ{KOB 
(H. H. Llecapuespa, K. C. Sa6ypaun). 
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IIpopeqenuble HaMH BbIYHCIeHHA OObEMA TeEPpMCKHX OCAAKOB, PaSBUTbIX 
cepepHee AnaOapckoro MaccHBa, MOKaSbIBaloT, 4TO IA UX HAaKOMeHHA MOTPe- 
GoBasica Obl paSMbIB MaCCMBa MpH ykKasaHHOH BbIle MowlaqM ero pacipo- 
cTpaHeHua Ha TutyOuHy Jo 50 KM, YTO, KOHE4HO, HeIb3A CUMTATb MpaBAONo- 
JOOHBIM. 

Takomy JOMyuleHvio IpoTHBopeyaT TakxKe HW WaHHble MAHepasorMyeckoro 
cocTaBa Il€pMCKHX H TpHacoBblxX Nopog. Kommuekc nopofooOpasyioulux H akiec- 
COPHBIX MMHepasoB TepMCKHX WM TpHacoBbIX MOpof CyWIeCTBEHHO OTJIMYCH OT 
cocTaBa Mopoy, cuaraiomux AnaOapcKul KpucTaMyeCKHH MaCCHB HM MOKPBI- 
BalolluxX ero HMXKHeKeMOpHiicKUX (pucbeHcKUX) TeppHreHHbIX OCaJKOB. 

K aHanorvuHbIM BbIBO,aM MOXKHO IPHATH, eCMH  COMOCTaBHTb NNOWab 
BO3MOXKHOFO pacipocrpaHeHuA B MepMcKoe BpeMa JOKeMOpHicKHX H HDKHe- 
KeMOpuiickux OOpasoBaHHli B Mpeylenax cepepHod yacru Talimbipa H OCTpOBOB 
CepepHol 3emau, UX MuHepamoruyecKHH CocTaB C OObeMOM H COCTaBOM OKPy- 
2KalOuluX MePpMCKHX OCaKOB. 

Takum o0pa30M, H3BeCTHBIC B HaCTOAIMNee BPEMA Hanooslee KpyMHbIe TEKTO- 
HMYeCKHe COOPyKeHHA He MOFJIM HH MOPO3Hb, HH BMeCTe JaTb TaKOe KOJIMYECTBO 


._TeppureHHoro MaTepHaJla, KaKoe HeoOXOJUMO ObINIO IIA HaKONJeHHA NepMCKHX 


ocaKos. CieqoBaTesIbHo, HCTOUHAKAMM CHOCA ABJIAJIMCb OOACTH, B HaCTOAINEe 
BPeMA MOrpyXCHHbIe UH, BO3MOXKHO, MPHKPHITHIe Ooee MONOALIMA OOpPasoBa- 
HuaMH. Ja Toro YTOObI BLIABUTb 9TH OOMACTH, MbI, HCMOIb3yYA MHOFOUMCJICHHbIe 
JjaHHbIe 10 KOHTaKTyY MepMCKHX OCaQKOB C MOMCTHMAaIOWIMMH UX OTJOKEe- 
HHAMM, MOCTpOHMM MaseoreomorMueckylo CXeMy JONepMcKoH ToBepXHOcTH 
(cm. puc. 1). . 

Kak BHHO Ha 9TOM cCxeMe, K Havasly Ne€PMCKOFO BPeMeHH, OYEBHHO, B 
pe3ybTaTe MOI[HbIX TCKTOHHYCCKUX JBYXKeHHM, MPOMCXOAMBUIMX B TeyeHHe 
BepXHero KapOoHa HH HarpaHule Mex,y KapOoHoM H NepMbio, OOpas0BaIHCb 
KPYIIHble TEKTOHHYeCKHe COOPyYKeHUA, XAPAKTePHSYIOMHeCA Pa3sJIMUHbIM CTpPoe- 
HuemM. K ux ancy oTnocatca: AnaOapckaa uv CeBepo-SemembcKad aHTeKJIMS3bI 
WM pacilooKeHHad Mexky HHMM TaliMbIpCcKad CHHeKIH3a, 3aMbiKaloulanica Ha 
BocToke. B Buje OTBETBICHHA OT MoceqHeH Ha IOB npoTaruBaetca croKHAaA 
AunaOapo-Onenekckad CHHeKIH3a, HMelollad Be WeHTPHKIHHaIM, BbINOMHeH- 
HbIe HWKHEKAMCHHOYTOJIbHBIMH OCaqKaMH. HecoMHeHHO, KpynHOH CHHeKJH- 
30H K Havasly NepMcKoro BpeMeHH Oblua Hu CoppeMeHHad Cepepo-X apaysaxcKaa 
oOacTb. OTa CHHeKNH3a OTAeNANIAacb oT OneneKckoll KpynmHol anTeKnu30H, 
MpOTArMBaloMlelicA NOYTH B MePpHAvYOHATIbHOM HalpaBienuv. Ilo anny 
UW. MN. Arnacoza, B nanOomee MpMMOAHATHIX UACTAX AHTeKM3I NEPMCKHe OTJO- 
X%KCHUA HasleraloT HeMocpecCTBeHHO Ha -ca6o MeTamopdu3oBaHHble mecuaHo- 
TIMHMCTHIC OCAIKM, OYCBUAHO, IpoTeposolicKoro BospacTa, HHOrAa HHbUMUpPO- 
BaHHble Tpanutamu. MoxkuHo MouaratTb, ITO aHaslOrHUHble NOMHATHA, CIORKeHHIe 
MIpOTepo30HcKMMH OCaKaMH, ObluIM paclipocTpaHeHbl M ceBepHee, B Mpeyemax 
CoBpeMeHHoro Mops Jlantepprx. He uckmioueno, 4TO Aamee K ceBepy pacrona- 
ramacb elle OfHa KpPylHad aNTeKIM3a, CNOKCHHAA B MpHNOAHATOM uwacTH 
HWKHE- HM CpeHeeBOHCKMMH TePppHTreHHbIMU OCaAKaMH, aHasIOFMYHbIMU TaKHM 
Ke OOPas0BaHHAM, pasBUTEM (no JaHHbIM B. X. Erwasaposa) B cesepHot uacru 
CepepHo Semun. . 

OueBuHO, Bce STH NOAHATHA UM NocTaBIAIN TeppHreHHBIi MaTepuan B NepM- 
ckoe HW TpHacoBoe Bpema. JIuiIb B KOpoTKHe MepHoAb! Bpemenu AnaOapcKaa 
ui Cepepo-SemeubcKas aHTeCKJIM3bI MCIIbITbIBAJIH. KPATKOBPeMeHHBIe TMOJ/beMbI, H 
CHOCHMBIH C HAX MaTepHam pacipocTpanasica JameKo K cepepy. B octambHoe 
BpeMA STH OONACTH ObIIM NeHeNeCHH3MPOBaHbI M B MPHMbIKaronl“x K HUM 30HaxX 
MPOWCXOAHIO HakonNeHHe B MpeCHOBOAHBIX OacceliHaX TOHKOOTMyYeHHOrO 
MaTepHama. OO STOoM CBHJeTeCTBYIOT OTCYTCTBHe TaIbKU Hi KOHTJIOMep aTOB 
B OCHOBAHHM N€pMCKUX OS€PHBIX TIMH, HaweraiomMx Ha KeMOpulicKue Kap6o- 
HaTHBIC NOPOMbI, H ABHbIC NPH3SHAKM CHJIbHOFO BLIBETPHBAHHA MocmeqHUX (Mpe- 
BpalleHHe AOJIOMHTA B NONOMMTOBYIO MYKy, WIMpOKoe pasBUTHe ruApOOKHCAOB 
2KeNe3a HT. i.). Munepanoruyeckuit cocras nopog_oo6pa3yromeli 1 aklleccopHolt 
TacTeM N€PpMCKUX MOpoOk YKasbiBaeT, YTO HCTOUHUKOM CHOCa IPH UX OOpasoBa- 
132 ' 


HHH ABIAIHCh OCANOYHBIe BECbMa C1a60 MeTaMopdusoBaHHble pasnocru. Takumu 


OOpasoBaHHAMM HM MOrH ABIATECA AoKemOpuiickue nopbybI Tuna, o6HapyxKen- 


Horo B Oaccelive OuleneK, a TakxKe 4 HMKHe- H CpeAHeJIeEBOHCKHe ocaKH, aHa- 
JIOTHYHBIE PasBHTbIM Ha CeBepHolt 3emue. O6nomouKu Nopon, a/iaiouNeca 
OAHHM H3 CYMICCTBEHHBIX KOMIOHEHTOB MepMCKHX ‘OCa/KOB, BecbMa CXOJHbI 
HO CBOeMy cocTaBy H CTPoeHHio C yKa3aHHBbIMH BEIe OOpasoBaHuAMH. 


Puc. 1. Teonoruueckaad cxema fomepmcKol moBepxuoctu. Cocrapum M. K. Kaauuxo. 1954 r. 


K Havany TpvacoBoro BpeMeHH Maseoreorpadpuyeckan OOcTaHOBKa cyule- 
CTBCHHO M3MeHHsIacb. B pe3yibTaTe HHTCHCHBHOH BYyJIKaHMYeCKOH jeaTemb- 
HOCTH cepep Talimpipa u Cpeque-CuOupcKkaa maTpopma mpeycraBaanu co6or 
TOPHbIe CTpaHbl, CJIOMKeHHbIE MOMLHbIMH ToOMWaMu addpysHBHBIx u TydoreH- 
HbIX Topo. Cy 10 IWHpoKOMY pa3sBHTHIO JaeK, TPanMOBble MOKPOBbI H CBA- 
SaHHbIe C HUMH OOpa30BaHHA 3aKpbIBaJIM TakxKe M Bech AnaOapcKMH KpucTaw- 
muuecKHit MaccuB. B sTHX ycJIOBHAX Kak C ora, TaK WM C CeBepa B TPHacoBblit | 
OacceliH MocTymas MaTepHadl HHOTO COCTaBa, YM B II€pMCKoe BpeMA, TpescTaB- 
JICHHBIM TIpOkyKTaMH pa3sMbiBa apPySHBHbIX H MMpoKMacTuyeckux Tom. B To 
2%e Bpema c CB mposomKal MOCTyNaTb MaTepHas TaKoro %e COCcTaBa, Kak 
HM B lepMcKoe BpemMa. TObKO 9THM HW MOXKHO OObACHHTb HasiMuve cpeqH NOWH- 
MUKTOBBIX MOpOf| Tpuaca MpocsioeB, BECbMa CXOJHbIX TO CBOeMYy CoOcTaBy Cc TlepM- 
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ckumu. JlaHHbIlt (bakT JIMUIHHH pas nosTBepxfaeT HalHyve B TPHAaCOBOe, 
a cTauio ObITb, H MepMcKoe BpeMA OOMACTH CHOCa, pacnomoxeHHON B lipesemax 
coppemeHHoro Mops Jlantepbix. Mwave nmpegcTaBiaeTca HeBepOATHBIM, YTOOBI 
yepe3 KPyNHyIo OOacTb, CIOMKeHHY!O OCHOBHBIMH. MoposamMu, TpaHCnOopTHpo- 
BaJICA HW OTKJabIBaJICA TObKO TeppHTeHHbIM MaTepHal, COBepMIeHHO 4yK AHI 
aHHOH NpoBMHUAH. 


TlocrynHio — 


, Hay4Ho-HccseqopatembcKHi WHCTHTYT 
\ VI 1955 


reonorHu ApkTHKH 


UHMTHPOBAHHAA JIMTEPATYPA 


1B. C. BHmemupcKka dk, JAH, 98, Ne 5 (1954). 2B. A. OOpyues, [Leo- 
ey ier aa 2, Msg. AH CCCP, 1936. 210. H. Ilonos, Mss. AH CCCP, cep. reon., 
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Jloknagm Akapemun HayK CCCP 
1956. Tom 108, N 4 


(EOJIOTHSA 


M. 10. JIANKHH uw B. Ml. CTEPJIMH 
O JHENPOBCKO-JOHELL.KOM FPABEHE 
(Ilpedcmaszeno akademuxom C. H. Muponoseim 25 X 1955) 


PesyibTaTbI ONOpHoro OypeHHsA BMecTe C APyrHMH MaTepHasaMu NOsBOMAIOT 
| yTOUHUTb TeoslorHyeckoe CTpoeHHe OOMacTH enpeccul, pacnomoxeHHOH Mey 
| YkpanuckuM u BoponexckuM KpucTanmMueckuMH MaccuBamu. KpatKuii 0630p 
 B3PJIAJJOB 10 STOMY BOMpocy COJepXKUT CTaTbA, B KOTOPOH H30%KeHAa HU TEKTOHU- 

‘ueckaa CxeMa yKa3aHHoH OOnacTH (*). Ha cocraBJieHHOH HaMH Ha ee OCHOBe Kap- 
Touke (puc. 1) crpoenne J[nenposcKo-JloHeukoli BNaqHHbI M ee rpaHulbl c Apy- 
THUMM 9JIeEMeHTaMH OOMAaACTH Jelpeccui TpakTyIOTCA HeCKOJIbKO MO-MHOMY. 

J{Henposcko-Jloneukaad BiaquHa oTeeHa OT CKJIOHOB YKpauHcKoro u Bo- 
POHEKCKOTO KPHCTaJJIMYeCKHX MACCHBOB PerHOHabHO MpocsexUBaIONIMMHCA 
Y3KHMH 3OHaMH KpaeBblX Pa3pbIBOB CeBepo-3anlalHOro HalpaBseHua. Han6onee 
XOpowlo H3yyeHa 1Ox%KHAA 30HA KPaeBbIX Pa3PbIBOB, OTTPaHHuHBarollad Bila- 
duny oT YkKpawHHcKoro MaccHBa Ha BCeM ero MpoTs2KeHHH. IOxwKHaA 30Ha Kpae- 
BbIX Pa3PbIBOB BO MHOTHX MeCTaX BCKPbITa rlyOOKHM OypeHveM; JH3bIOHKTH- 
BaMH 3aTPpOHYTHI HE TOJbKO MOPOAbI Maseo30n, HO M€CTaMH H Me€3030H BIWIOTb 
WO BePXHEMEeJIOBbIX. SOHbI KpaeBbIX Pa3PbIBOB XOPOWO MpocmexKUBalOTCA 110 
reopu3suueckuM jjaHHEimM (M. B. UnpBuncKkas), oTpaxxkarouluM HM CTpyKTypy 
KpHcTamHuecKoro OCHOBaHHA (pc. 1). CeBepHad 30Ha KpaeBbIX Pa3PbIBOB, 
OTJeCAIOMUX BUauHy OT BopoHexKcKoro MacCHBa HaMeuaeTCA JIMIIb B CaMOM 
oOuleM Bue. 

Ha soctoke J{Hemposcko-Jloneukaa BiayqHHa cowleHAeTcA c repuMHH_aMH 
Jloneukoro ckaquaToro coopy2xXeHHaA HW ero nepeyonpim IIpeqyqonenkum mporH- 
OOM NOCpeACTBOM BLITAHYTOH B MOUTH AOJTOTHOM HallpaBJIeHHH 3OHbI, XapaK- 
Tepu3sylollelica dbueKcypooOpasHbimMa eperHOaMH HW HapylwieHHAmu ocajou- 
HOTO NIOKPOBa, IPHypOUecHHBIMH, NOBHAMMOMy, K pa3JIOMaM B KPHCTaJIIMYeCKOM 
«pyHgameute (°,°). Ha tore 30Ha COWIeCHEHHA HaxOfUT CBoe MpOfomKeHHe B TO- 
jlepeuHom rpaGeHe YKpavHcKoro MaccuBa, OTAeMAIOMIeM Joro-BocTOUHy, IIpu- 
Aa30BCKY10 efO YacTb, MepepadoTraHHy!0 repWMHCKHM TeKTOreHe30M, OT OCTaJIb- 
HOH ceBepo-3anaqHol. OroT rpa6eu Opin BoigeneH B.V. Jlyauukum u HasBaH 
Monouno-Bonupet Bnaqunot (°), a J]. H. Codonespim — 3anopoxckum mpo- 
giomom (7). B jlasbHelitem, yUHTbIBad HeKOTOpy!o HeOlpeseseHHOCTh 9STHX 
Ha3BaHHit, Oy eM HMeHOBATD ero SanopxKCKUM NONepesHbIM rpadeHom, uTO TOUHEe 
ykKasbipaeT Ha ero MovlowKeHve M renesuc. SanayHad rpanula rpabewa ompeye- 
JIACTCA Pa3JIOMOM, BAOb KoTOporo JIHelIp KpyTo NoBopayHBaeT Ha WI, BO- 
cTouHad — ugyumumu ua [laBnorpaq HapyieHHsmMH (Kak 9TO MOKa3aHO Ha 
mpexkHeli TeKTOHMueCKOli cxeme (°)). B SamopoxKcKoM TonepedHoOM rpadeue u3- 
BeCTHbI He TOJIbKO pa3MUHble apPpy3MBHble NOpoybl BepxXHero Naseos0s, HO 
H Me30304. : 

Ha s3anage, Ha mposomKeHHH HawOosee NorpyxKeHHOU (cppime 5000 M), 
ocepoi uactH Jlnenposcko-Jloneukol BMaqHHbl HaxojuTca UepHuropckHit 
BBICTYM 3aJ/leraiouluX CpaBHHTesbHO HersyOoKo (Meee 3000 M) KpucTasJH- 
WeCKHX Mopok MOKeMOpHiickoro OcHOBaHHMA (PHC. 2), COCTAaBAAIONIMM ee sana 
Hy!o oKpauvuy. K 9ToMy BbICTyMy MpHypoueH AaBHO H3BeCcTHBIM UepHuropcKuit 
TPaBHTalMOHHEIt MaKCHMYyM, MPOHCxXomweHHe KOTOporo O6bACHAJIH CaMbIM 
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pa3JIH4HbIM OOpasom. Kak noka3a0 onopHoe OypeHue, 3Ta aHOMAJINA o6ycs10B- 
JleHa B 3HaUMTebHOH CTeNeHH HasIMUHeM 39eCb B MOMLHOH TOME OCAaOUHbIX 
MOpo, OTHECeHHBIX K CpeqHeMy HM BepXHemy eBOHY, He MeHee 10 camocTos- 
TEJIbHbIX NOKPOBOB OCHOBHBIX adppy3uBos (1%). 

CornacHo reojusvyeckuM JaHHpmM (B. B. BongqapeHko), ipumepHo M0 JIM- 
uuu Tomenb — Jloep MpoxoqHT KPYNHbIM pervOHaJIbHbIM pa3JiIOM, KOTOpPbIM 
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Puc. 1. Texronuyeckaad cxema OOmacTu fempeccui, pacnomoxeHHHIX Mexiy BoponexcKuM H YkKpaHH- 
CKHM KPHCTaJMYeCKHMH MaccHBaMH. J — Boponemckuli KpucTanmuuecKHii MaccuB, 2 — jOmxKHDI 
norpyxXeHHbii cKNI0H BopoOnexcKOrO KpHCTaNJIMYecKorO MaccuBa, 3 — CeBepo-3aNanHad (J HEMpOBCKOe 
Byrckaa) ywactb YkpaWHCKOrO KPHcTasMMYeCKOrTO MaccuBa, 4 — SamopoxcKHH nonepeyHbI rpabexn 
YxKpauHcKoro KpuCcTamMYecKOrO MaccHBa, 5 — wro-BocTouHag (IlpHas0BcKad) YacTbh YKpaHHcKoro 
KPHCTaNMHYeCKOrO MACCHBa C repWUHHCKHMH H3BepXKeHHIMH NOPOMamu, 6 — ceBepHbIli, MOrpyKXeHHBI 
CKNOH YKpauHCKOrPO KPHCTaINMYeCKOrO MaccuBa, 7 — J[HenposcKo-Jlonenkuli rpadben, 8 — LlenTpaup- 
Had uacTb JInenposcKo-Jloneykoro rpa6eHa C MOMJHEIM (MecTaMH OKONO 2000 M) pasBHTHeEM MesOKaliHO- 
soa, 9 — Uepuurosckuh sBuicryn, 1/0 — Iipunarckaa Bnaguna, J] — sona counenenua JiHempoBcKo- 
Zjoneuxoro rpaOena c JloneyKuM cCkKaquaTLIM COOpyxeHuem u TipemmoneukuM NepesOBLIM MporHu6om, 
12 — Jloneukoe cknaqyaToe coopyxenne, 13 — OONacTb ceBepo-3anagqHOro Norpyxenua JloneyKoro 
cKaquatToro coopymenua, 14 — 30Ha OKPaHHHOM MenKOH CKNamquaTOCTH WH HamBuroB JlonewKoro ckaq- 
yaToro coopyxenua, 15 — IIpeqnonenkul nepegzospok mporu6, 16 — 30Ha KpaeBbIX paspbIBOB J|HeMpoB- 
exo-Jloneykoro rpaOena, 17 — 30HbI HapyweHuli B OTNMOKeHHAX KapOoHa, 1/8 — J|paboBcKo-KupoBo- 
rpagckaa Nowoca perHOHaNbHbIX MHHUMYMOB CHVJIbI TAKECTH, {9 — OCHOBHbI€ AHTHKJMHAJIbHbIC CKIaAKH 
Zloneykoro Kpax%Ka, 20 — pasnoMbl, OrpaHH4HBalomue SanopoxcKul rpaOeH, 3SnHaku 16—18 no 
M. II. Wupsunckoli, A—A— aunua «renepabuoro mpodussa» 


oTgenset J[Henposcx -JloHelkyio BUaqMHy OT OTMMUHOM MO cBoemy reomoru- 
ueckomy cTpoeHuio [Ipunatckou (Monecckon) snaquup. Usnuanua ocHOBHBIX 
apbysuBop pationa Uepnuropa reneTuyecKH CBxA3aHbI C OOpa3s0BaHHeM Kak 
Ha3BaHHOrO, TaK, MOBUAMMOMY, HM APyruX CONpsxKeHHbIX C HAM PerMvoHnasIbHbIX 
PpasJIOMoB. 

CileOBaTeJIbHO, CorsacHO HOBBIM JaHHbIM, J[HemposcKko-Jlonenkan Bnaquua 
BbIPHCOBbIBaeTCA MO CBOHM pasMepaM HaMHOro MeHbIIeH, YEM STO IPHHUMaOCb 
paHbine (*), M reoormuecku npeycTapsser co6oi rpaGen — Jinenposcko-Jlonen- 
Ku. Takaad TpakToBKa TeKTOHMYeCKOrO XapaKTepa 9sTOrO pernMoHa B ompe- 
eeHHOW Mepe BosBpallaeT Hac K HBBeCTHBIM Bsraagqam A. II. KapmuucKoro 
© COpocoBbIxX OrpaHHyeHHAX KPHCTamMMYeCKHX MACCHBOB, MMeHYeMbIX Te- 
nepb BoponexckumM uv YKpavHCKUM. | 

[leHTpatbHad vacTh rpaGena xapakTepusyeTca WebIM PpaqOM pervoHamb- 
HbIX MAKCHMYMOB CHJIbI TA2KECTH, KOTOpble, NO MHeHMIO reodu3suKos (M. B. Unp- 
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BHHCKas, C. 1. MWepemesckas), BbisBaHbl adiby3snpamu YePHHTOBCKOrO THMas 
SOHbI OTPHWaTeNbHBIX 3HAUeHHM Cub. THKECTH OTMeUgIOT HaHbonee Hapy- 
MUCHHBIC C€BEPHY!O HM 1lOX%KHYIO KpaeBble yacTH rpabena (°). Kpome mpoyosbHblx, 
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Puce. 2. 1 — UepHuroscKkuh BEICTYTI — Jln6er, 2 — (Iauucx) u 8 — (Comoxa — Pay- 
yenKOBO — Muxalinopka) — J[Henposcko-Jloneukul rpaOexo, 4 — 30Ha couneHeHHA 
(Banakneepckuli u Jlo3s0pcKHh palionb), 5— (SanagHaa 4uactbh — JlerpospcKkoe — IT aps- 
pHIOBKa) H 6—(BOCTOUHAA YacTbh — CuaBaAHCK— Kpamatopck — JT]oKpoBcKoe) — 0O6- 
gacTb TlorpyxeuHa JlonOacca, 7 — Ilpegyonenkuh -nporu6 (3ananHaaA YacTh — 
c. Tlogppicokoe), 8 — Jlon6acc (rmaBHawA aHTHKJIHHadb). Dayuu: @ — MOpcKHe, 6 — 


WaryHHble KpaCHOUBeTHbIe KapOOHaATHO-ravOreHHble, 6 — TecTpOUBeTHLIe (MmpeHmMy- 
M€CTBEHHO OTMOMKeCHHA ONMpeCHeHHBIX JaryH), @ — KOHTHHEHTAJbHbIe CepOMBeTHbIe 
OsepHble H aJlIOBHasbHbIe, 0 — KOHTHHEHTAJbHbIe MecTpOUBeTHbIe, € — KOHTHHEH- 
TaJIbHbI€e MpeCHMYIJECTBEHHO OSePHble, MECTPOUBeTHbIe, %C— KPHCTaANMHYeECKHe NMOpOPbI 
"4OKeMOpHiicKoro OCHOBaHHA, 3— ahhy3uBbl, TYPbI, TYPOrenuHble NOPOPb, U—OCHOBHBbIe 
MOBePXHOCTH pa3MbIBa. 
TIpumeuanue. Tio HOBLIM JaHHBIM MOWHOCTb C; B p-He PayyenKoso octuraeT 1300 m 


B rpa6eHe HMeeTCH HM pA] NOMepeyHbIX, BECbMa y3KUX NOJIOC HapymieHui, cpeyHn 
KOTOPbIX HaHOoslee sHauuTembHbIM, 10 M. B. Unppunckol, aBaaetca mpes- 
nloularaeMbli pa3sioM, coBnajariomuih c J[padospcxo-KuposporpaycKoh mnosocon 
pervoHaJIbHbIX MHHUMYMOB CHJIbI TA2KEeCTH (pu. |). 

B Jinenpopcko-Jlonelkom rpaOeHe pa3BHTbl CTPyKTYPbl, THNMUHbIe JA 
nyiaTopMeHHbIX OOacTeH WH HepeAKO OCJIOMKHEHHbIC MpOpbiBaMu cowH. CKJaq- 
yaTble CTPYKTYPbI OHEMKOFO THA 3eCb MOJIHOCTbIO OTCYTCTBYIOT. 
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HavG6ouee pesHve ocagouHble oOpa30BaHHA, . BCKPbITbIe B Npefemax 
f\uemposcko-Jloneukoro ‘rpaOeHa, OTHOCHATCH K CpeHeMy (?) H BepxXHeMy 
qeBoHy (puc. 2). 

K KOHUYy 2MBeTCKOrO H Hayasly (@paHcKoro BpeMeHU Mor ObITb MpHypoweH 
ryiaBubiii stam dopmupopanua J[HenposcKo-Jloneukoro rpaOeHa, COMpOBoxK- 
‘aBluulicA U3MAHHAMH OCHOBHOM JlaBbl (YepHHTOBCKHe HM Apyrve, mpeAmosa- 
raemple, sdpy3uBpl). B BepxHem JleBoHe 3allomHABUIMH rpadeH MOpcKOl Gac- 
ceili IpoTaruBasica yxe JlaleKo Ha 10ro-BOCTOK B palioH CiaBaAHCKa, rye 
B OpeKYHH JaBHO H3BeECTHbI TaKWe Ke BepXHe*ppaHCKHe HSBECTHAKM, Kak H Ha 
McaukosckoM kynoue. 

Hmwxue- HM CpeHeKaMeHHOYFOJIbHble OTJIOMKCHHA, 3HAYHTEbHO OTJIH4alO- 
WIMecd OT MOpok NOHeEMKOTO KapOoHa NO MOMHOvin (puc. 2) HM MOHbIM OTCYT- 
CTBHeM MeTaMop(pi3Ma, BCKPbITbI ceH4ac He TOJIbKO B KpaeBbIX, HO HB WeHTpaJib- 
HbIX uacTax rpa6eHa (Comoxa). K BepxHemMy KapOoHy, BO3MOXKHO, OTHOCATCA 
W3BeECTHAKH, 3aJleraiolue Mok ocaqKaMM HwxKHeH mepmMu (ImMucK). HurKHe- 
TepMcKve OCayKH MosysaMKHyToro GacceiHa BCKpbITb! B palone UepHuro- 
Ba (4); OHH JIMTOMOrMYeCKH CXOAHbI C HH3a4MH KPaCHOMUBeETHBIX OOpasoBaHult 
paliona ['muucka (puc. 2), paHee ycsIOBHO OTHOCHBIIMMHCA K HHKHeH NepMy (?). 
BepxuenepMcKve KOHTHHCHTaJIbHbIe OCaqKH B Upesenax J\HenposcKo-JJoven- 
Koro rpa6eHa, WHpoKO: pa3BuTbI (puc. 2). 

Tpuacopble MecTpouBeTHble OOpas0BaHHA BbINOJIHAIOT BeCb rpadeH, JOCTH- 
rand MOULHOCTH B ero Ie@HTPaJIbHbIX YacTAx 600 M, 4TO BO MHOFO Pa3 MpeBbilaeT 
MOULHOCTH OMHOBOSPaCTHbIX OTOMRKEHHH COCeAHUX PerHouos (puc. 2). B HHxKHeEM 
WH uaCTbIO B CpeqHeM Tpvace MMeJIO MeCTO KpymHoe onmycKaHHe J\HeMpoBCKOo- 
Jloneukoro rpaGeHa, oco6eHHO ero UeHTpasbHbIx uacTeH. [lomoca pesKoro 
H3MeHEHHA MOILHOCTeH TpHaCOBbIX OTJIOKEHHH COBMaaeT C BOCTOUHOM rpaHu- 
wel 30HbI couneHeHHaA rpadena c JJoHeKUM CKIaquaTbIM Coopy2KeHHenm H [Ipey- 
OHENKHM Mpork6om (puc. 1). PasmHune Mexyy STHMH paloHaMH CKasbiBaeTcA 
B OTCYTCTBHH B rpaGeHe MOPCKHX OTMOMKeHHM HHKHEM HM YaCTbIO cpesHel 1opbl 
M B HaJIMYMH 3HAYHTebHOM MOIHOCTH MeCTPOUBeTHbIX OOpa3s0BaHHH CaMbIXx 
BepXOB lopbl (pvc. 2). MopcKue cpeque- H BepXHeIOPCKHe OTORKeHUA MOCTH- 
raioT cBoeH MaKCHMaJIbHOH MoLHOCTH (fo 400 M) B UeHTpasIbHOM uacTH rpa- 
Gena. HwkHemMesoBble OTJO%KeHHA XapakTepH3y!oTCA MOMHOCTHMH TlopsaqKa 
40—120 m. 

BepxXHeMeJIOBbIe OTJIOKECHHA LIMPOKO Pa3BHTbI HW JOCTHTAaioT B WeHTPaJIbHbIX 
wacTAx rpaOeHa mMouHoctH 600—700 mM. B BepxHemejoBoe Bpema J]HemposB- 
cko-JloHeukuii rpa6eH, o6macTb ero coueHeHua c JloHenkumM KpsaxKem, IIpen- 
AOHeEUKHH nporu6 uw oKpanunt Jlon6acca (a BpeMeHamu uM JloHeNKHH Kkps%xK) 
TIPeACTAaBIANH CAHHY!O OONAaCTb HAKOMJCHHA MOWLHbIX MCJIO-MepreJIbHBIX TOJIIL, 
(puc. 2). Stor MenoBol NOKpoB CKpbIdI OT a3 UCcMeqOBaTeel He TOKO MpH- 
pony J[HenposcKo-Jloneukoro rpa6ena, HO HM CyMeCTBeHHbIe pa3sJIM4HA B CTpoe- 
HU Ha3BaHHbIX perHvouosB (puc. 1, 2). 


d YkpaHHcKoe orsenenve Wocrynuac 
Bcecow3HOrO Hay4HO-HccesOBaTenpckoro 10 V 195 
“eooro-pasBesounoro HedpTAHOTO HHCTHTYTA 


UHMTHPOBAHHAS JIMTEPATYPA 


A. . ApxaureabcxKuit, Teonormueckoe crpoeHue H reonormuecKan ML.opHA 
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Aorasagn Akagemuun nayrx CCCP 
1956. Tom 108, NM 1 ° 


| 
| = MHHEPAJIOFHA 


A. T. KOCCOBCKAS u B. J. IIYTOB 


Ob. STIMFTEHETHYECKHX HOBOOBPA3SOBAHUAX JIIMOTA 
H WOM3UMTA. H3 ME3O30HCKHX WH BEPXHEMAJIEOSOHCKUX 
OTJIOKEHNH; 3ANAXHOTO BEPXOAHbA 


(IT pedcmas exo} axademuxom H. M. Cmpaxosoim 25 X 1955) 


CraTbaA NMOcBAIeHa ONMCaHHio ABIeHHH 9SIMreHeTHYeCKorO pacTBOpeHUA 
4 MOABJIGEHHA HOBOOOpasOBaHHbIX MOAMuKaUNH MMHepasOB rpynubl snHJoTAa, 
BCTpeyarouluxcaA B MOposax MOULHOTO TeppHreHHOrO KOMIIeKca Me3O030HCKHX 
HW BepXHeMaleosohcKUX/OTMOKeHHH Sanagquoro Bepxoauba u [IpusepxosncKoro 
KpaeBoro mporHoa. 

IIpucytcTrBHe HOBOOOpas0BaHHOrO dIIHAOTa B OCaJOUHbIX Noposqax oTMeya- 
nocb Jlannapanom (7). OSTHM aBTOpOM HOBOOOpasoOBaHHbIt SNMAOT Obl OnuCaH 
B J@BOHCKHX KPCMHHCTHIX CaHWaX Dib3aca, B aCCOMHalHH c HOBOOOpa3s0BaH- 
HbIM XJIOPHTOM, KBapl[eM HM aJIbOHTOM. ONHAOCT B ONMMCAaHHIX JlannapaHom mo- 
poyax BcTpeyaeTcaA B BHe OKPYIJbIX CKOMJCHHH MebaalWIMX KPHCTaJIHKOB, 
NOrpyKeHHbIX B XJIOPHTOBO-KPpeMHHCTy!o Maccy BMellaiouleH nopogp. IIpu- 
CyTCTBHe SIHOTa, Tak Ke Kak MU Apyrux HOBOOOpas0BaHHbIX MHMHEpaJiOB (XJIO- 
puta, ambOuTa), aBTOp CBASbIBaeT C MpoleccaMH 3lHreHeTHyecKoro mpeodpa- 
30BaHHA TyPoreHHOTO MaTepHasla, COCTaBJIAIOWIerO OCHOBHY!O YacTb OMMChI- 
BaeMBIX NOpol. 

B u3y4eHHOM HaMH pa3spese Me3sO30HCKHX H BepXHenaeo30HCKUX OTJIOKe- 
HHH OOHIbHOe pacmpocTpaHeHve MHHepayoB rpynnbl INHAoTa MmpHypoueHo 
K l€CUaHbIM H aJIEBPUTOBbIM MoposaM HW (bUKCHpyeTcaA B paspese TPHXKIbI: B HWXK- 
HEM MeJly, TpHace H HMKHeH NepMH. 

TlecuaHHukH H aJsIeBPOJIHTbI HMCIOT NOJIMMHKTOBbIH CocTaB. OCHOBHbIMH KOM- 
TOHEHTaMH TeppHreHHOM wacTH NOpO ABJIAIOTCAH: CBe%KMe KUCIbIeE WwlarHo- 
KJla3bl pAJja asbOHT-ONHTOKNa3, KBapi, MMKPOKJIMH WM peKHe OOJIOMKH 10- 
po, cpequ KoTopbIx HaHOovlee pacipocTpaHeHbl KPeCMHUCTO-FvIMHUCTHIe CJaHIbI 
MW MeJIKOMOsav4uHbIe KBaplepble arperaTbl. B 3HauHTe/IbHOM KOJIMYeCTBe BCTpe- 
gaeTCH OHOTHT, OObIUHO B OOJbIIeH HH MeHbINeH cTeneHH H3MeHeHHBI — 
THIpaTH3upoBaHHblii WH XJIOPHTHSHPOBaHHbIH. Cofepxanve TaxKeow ppakuuH 
B Nopoyax jlocruraeT HHOrya 5—6%, MpHYeM OCHOBHBIMH e€ KOMIOHEHTaMu 
ABNAIOTCA SIIMOT, WOHSHT HM rpaHarbl. 

OGOoMOUHbI MaTepHadl OTIMYAeTCA OJHOPOAHBIM COCTAaBOM B Tlopof{ax BCexX 
Tpex CTpaTurpapHyecKHX HHTepBasIOB, ITO MOSBONAeT NpeAMoMaraTh OOWHOCTS 
HCTOUHUKOB MHTaHHa. XapakTep WeMeHTa Mopoy pasiuueH. B HYMKHEMeIOBbIX 
OTOXKeHHAX IeCMeHTOM CJy2KUT HOBOOOpasoBaHHbIi XJIOPHT, HM KaJsIbIlMeBbIt 
eomuT —oMouTuT. LlemMeHTOM MecC4daHO-aJIeBPOMHTOBLIX MOpo Tpuaca cJjly- 
MKaT XJOpHT HW BIOpMuHbI KBapw. B HWxKHeMepMCKHX OTIOMKeHHAX JOMHHH- 
pylollad posh MpwHaqeKUT KBapWeBOMy — pereHepalMOHHOMYy I[eMeHTY; 
XapaKTepHO IIpHCyTCTBHe TaKXKe CJIOMHCTOrO (MYCKOBHTOBOrO) H pexe XJIOpH- 
TOBOrO WemeHTa ('). 

Bo Bcex H3y4eCHHBIX MOposax OOJOMOUHBIe 3epHa SNMOTa HM WOUSHTa HecyT 
ACHbIe CeIbI SUMreHeTHUeCKOrO («BHYTPHCMOMHOTO») pacTBOpeHHA H 3aMellle- 
HHA J[PyYruMH MMHepasaMH. SaMellarouluM MHHepasIOM B HY2KHEMCJIOBBIX MOpo- 
Wax CNYKUT KasbUMT, B TPHaCOBbIX H HHKHeMePMCKHX — KBapIl. 
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PacTBopenue 3epeH SMHAOTA U WOH3KTa BbIPaKaeTcA Kak Obl B HCTAWHBAHHH © 
NOBEpxXHOCTH OOJIOMKOB & MNpOHHKHOBeCHHA 3aMerarollero MHHepaJia B BUC MCJI- — 


KHX 3YOUHKOB MH OCTPOYrOJbHbIX OyxTOUeK B Teo sepeH. UacTo B pesybTAaTe 
paspeaHua OGOMKH 93TMqoTa mpHoOpeTaioT HelpaBHJbHy!o Mpv4yANMBy10 


(OpMy HM OKasbiBaloTCH Pa3SOON[eHHbIMH Ha HECKOJIbKO H30JIMPOBaHHbIx 4a- . 


cTelt C OMMHAKOBOM ONTHUeCKOM OpHeHTUpoBKol (cM. puc. 1). 

_ PacTBopeHuble 3epHa WOHSHTa UMeloT XapakTepHylo 3yOuaTy10 dopMy. Ux 
OrpaHuenua ObIBaIOT MOKPBITbI YJJIMHCHHBIMM BbITAHYTBIMM 3yO4HKaMH, Ha- 
TOMHHAOULHMU TIO (POpMe COCYJIbKH. 

B nopoyax Bcex Tpex ropH30HTOB, Te NPHCyTCTByIOT OOJOMOUHBIC SIM OT 
WM WOW3uT, *uKCHpyeTcA OMHOBpeMeHHOe HaxoxeHHe HW HOBOOOpAasOBaHHBIX 
MoyuuKallul sTHx MMHepatoB. DPopMbl HOBOOOPasOBaHHbIX SNMAOTa HW WO- 
H3UTA JOBONbHO pa3sHooOpasuHbl. 

B HYKHeEMCJIOBLIX OTJOXKeCHHAX BCTpewaloTcH Be Pa3SHOBMAHOCTH HOBO- 
o6pas0BaHHoro SIMMoTA: 

1) TouKxoarperaTHbre cKomIeHuA OypoBaTOrO WBeTa C BbICOKMM ToKa3a- 
TejleM IpesomieHua (fn > 1,700), BbICOKOM NOMAPHSaWHOHHOM OKPacKOl Cc Xa- 
PaKTepHbIM TATHMCTHIM pacnpeseseHHeM pafly2XKHbIX UBeToB. ToHkKoarpe- 
TaTHbIe CKOMJCHHA SUMAOTa OOpasyloT KaeMKH, OOpacTaiwoulve 3epHa NOMeBOrO 
wimaTa WU KBaplia, WIM pasBUBaloTCA MO STHM MMHepasaM BBUe HelpaBHJIbHbIX 
J{PCBOBHHO-pa3BeTBJICHHbIX OOPa3s0BaHHH UJI OTJeJbHbIX Me@JIKHX BKparisieH- 
HHKOB HU y4acTKOB. 

2) Bropad pa3HOBHAHOCTb 3smuyoTa BcTpeyaeTca B BUe XOPOLMO orpaHeH- 
HbIX “IIPH3MATHYeCKHX MpOspauHbIX KPHCTaHKOB pasMepom oT 0,05 Jo 
0,20 mm. IIpusMaTwueckve KpHCTaJIMKM BbITAHYTHI NO ocu b. [panu npusma- 
TuyeckoHw 30HbI (001) u (100) aacro orpaHuyHBaIoT KPHCTaJJI, NMepeceKkaaAch 
nog yrsiom 113—115°. Tlomumo rpaueii (100) u (001), B page cryuaeB xopomo 
Pa3BHTbIMH OKa3bIBaIOTCA rpaHH mpusmbt (111). IlnockocTb onTHyecKux oceH 
OM3Ka K nocKocTH (010). CBeronpenomMmeHHe HOBOOOpasoBaHHorTo SsmMyoTa 
Ng = 1,776 + 0,002, Np = 1,727 + 0,002 Ng — Np = 0,005. Hapayy 
C SNMAOTOM 4aCTO BCTpeualoTCA KPHCTaNHKH WOM3NTa C aHOMAJIbHOU, MHIH- 
TOBO-cHHeH MHTepdepeHUHOHHOH OKpacKoH. 

Meukve KpucTasIMKH STMAOTa M WOM3HTa MOryT B BHe OMHOPOAHON CHIH 
Pa3BHBaTbCA MO OOJOMOUHBIM 3ePpHaM MOJIeBbIX WMAaTOB, pexe KBapua. IIpu 
3TOM B lwuMpax yfaeTcA HaOmOaTh cnavBaHve OONOMOUHBIX 3epeH KBapla 
HM MOJeEBOrO WNaTa KpHCTaIIMKaMH SIMOTa, PasBUTbIMH MO NOBePXHOCTH Co- 
IPHKacalouldxcA TeppHreHHbIX 3epeH. 

B TpWacoBbixX H HM2KHEMepMCKHX OTJIOXRKCHHAX MPHCyTCTBYIOT TPH pasHo- 
BUAHOCTH HOBOOOpasOBaHHbIX SNMAOTA HU WOHS3HTA: 

a) «J[eHApHTOBHHbIe» HaTeUHbIe (POPMbI SMIMJOTa, 3a0MHAIOMIerO MOpoBBIe 
mpoctpanctBa B nopoye. Henpasuibnaa, yacTo mpHuysmuBaa dopma sTHx 
oOpasoBanuli OOycnoBIMBaeTCA pasMepaMM M KOH(HrypalMeli NOpoBoro mpo- 
cTpaHcTBa. Hapsfy c snHOTOM B MopaxX NOposb UHOra UpucyTcTByeT u U30- 
TPONHbIH seneHbi xMOpHT c n = 1,546. OOpasopanua smMyoTa uMeroT mar- 
PeHeBy!o TOBepXHOCTb, OOsaaioT XapaKTepHOl “SNMJOTOBOK» MHTepdepeH- 
wHuekw HW WoOKasaTesem mpesommenua Bue 1,700. 

6) Menkuve KpucTanmmku WoH3HTa pomOocaypuueckoro ra6utyca. Pasmep 
KpucTaImHKOB 0,05—0,08 mm. KpucTanmMKu [OM3uTa MMeIOoT BpsMoe nora- 
caHve,' Cepyio WIM AaHOMAJIbHYIO MHIMIOBO-CHHIOIO MHTepdepeHUNONHy10 
OKpacky; He€KOTOPbI€ KPUHCTaJIIMKM B CXOJAMIEMCA CBeTe JalOT JBYOCHOBHY10 
(urypy B Bue pacnbIBYAaTOH BeTBH runepOombl. OOHIMHO KPUCTANMKY LOUSUTA 
pacnoNaraioTca Mo TepHdepHu OOMOMOUHBIX 3€peH KBapla HW MOJeBbIX LIMaTOB; 
MPOM@KYTKH MCX Ly HAMM 3alloJIHeHbI HOBOOOpasoBaHHBIM KBapliem (puc. 2 u 3). 

B) «Kopouku» uM “OTOpOUKHy WousuTa, OOmMeKaloNlue TeppureHHEIe 3epHa 
Kak 9mufoTa, Tak HW HousHTa. [lupuna HoBoo6pa3s0BaHHbIxX OOONOUeK He pe- 
BbiaeT 0,02—0,08 mm. Kopouku mo“suta uMeroT 6omee HU3KOe CBeTONpeJIOM- 
JieHHe WM HECKOJIbKO HHy!O HHTeppepeHNMOHHy!O OKpacky, Y4eM OGJOMOUHBIC 
3epHa, KOTOPbIe OHH OKpy2KaloT (cM. puc. 4). 
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Puc. 1. Pacrsopenuple 3epHa amuqoTa (9) B MecuaHHkaxX HHKHelepMcKoro BoOspacTa; 
3AMeIaION[HMH MHHepalaMH ABIAIOTCA KaJIbuNT (K) H KBap (xe). IIpH oqHOM HH- 
Kole; 150 X 
Puce. 2. AyTureHuble KpHcTanHKu woHsnTa (Yy), OOpasoBaHHble 0 nepHdepun Teppurex- 
HbIX 3epeH MomeBoro winata (n. w.). [IpomexkyTKH MexKy 3epHaMH 3anOJIHeHbI BTOPHUHBIM 
KBaplleM (K) C BKJIOYCHHAMH CHOMOBUAHBIX arperaTOB MycKOBHTa (m). I]pH ofHOM HH- 
Kone; 150X 
Puc. 3. J[py3opuyuad Kopouka ayTHrenHoro anugota (3), OOpasoBaHHas B NOpOBOM mpo- 
cTpaHcTBe MOpogzbl mo nepudepHu pereHepupoBaHHoro 3epHa MomeBoro mmata (1. wW.). 
B HOBOO6pas0BaHHy!0 KOpOUKY 2THAOTA BKJIOUCHbI ayTHTeHHble KPHCTAJVIbI adb- 
6ura (a). IlecuaHHk Hu2KHero Tpuaca. IIpH ofHOM HuKOse; 150X 
Puc. 4. Hopoo6pas0BpaHHad KaeMKa SmufoTa (x. 9.) Ha OOJIOMOUHOM 3epHe Toro Ke 
muHepaa (0. 9.). [lecuanuk uuxkuerepmcKoro Bospacta. Huxonu +; 150X 


JAH, rt. 108, Ne 1, Koccoscxas, Iyrtos 


@MopMupoBaHve B H3YYeHHEIX OTJOXKEHHAX HOBOOOPasOBaHHbIX 3nHAOTAa 
WM WOW3HTa, Tak %Ke KaK HM XJIOPHTa, CBA3AHO C SIIMreHeTMUCCKUM MIpeobpaso- 
BaHHeM MepBHYHOrO PIHHHCTOrO MH TVIMHHCTO-KapOoHaTHOrO BellecTBa, WeMeH- 
THpOBaBIUero MecdaHHKH HU aJIeBPOJIUTHI. 

O6pa30BaHHe XJIOPHTOBOFO H XJOPHTOBO-KpeMHUCTOrO WeMeHTa 3a CueT TIH- 
HHCTOrO BeIIeCTBA XOPOWO MpocexKUBaeTCA MPH H3yyeHHH BepxHel uacTH 
HMKHEMCJIOBbIX OTNOMKeHHH (*). 

OHakO, CCIM XJOPHT B H3YYCHHOM paspese MMCeT OUCHb WIHPOKoe pacripo- 
CTpaHeHie, TO HOBOOOpasOBaHHbI SMHAOT BCTpeuaeTCA TOJIbKO B Moposax Tex 
TOPH3OHTOB, Tle OHOBpeMeHHO IIpHcyTcTByeT H OOMOMOUHBEIM smuyoT. [lopu- 
| QMMoMy, MesIKve 3epHbIMKH OONOMOUHOTO STHAOTa WH. WOH3HTa MpeycTaBAaH 
Kak Obl «3aTPaBKH», CHOCOOCTBYIOWIHe BO3HHKHOBeCHHIO HOBOOOpas0BaHHbIxX 
MOJHpHKaUMH 3STHX MHHepaJoB. 


HuctutyT reomoruyeckux HayK Mocrynnsio 
Akaylemuu HayK CCCP 16 X 1955 


UWUTHPOBAHHAA JIMATEPATYPA 


PAs E. KocconcKkaan, B. J.. WU ytos, JAH, 103; Ne 61965). 2 J." Laap: 
parent, Bull. du service du la carte géologique d’Alsace et de Lorraine, 1, 47 (1923, 1924). 
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1956. Tom 108, N 14 


HIETPOFPA®HA 


M. A. JIMLLAPEB 


O BOJIJIACTOHHTE H3 APXEACKOFO METAMOP®HYECKOrO 
KOMIMJIEKCA AJIJJAHCKOFO MACCHBA 


(II pedcmaeneno akademukom J. C. Kopacunckum 12 X 19585) 


Cpequ apxelickHx KpHcTasM4eCKUX CaHUeB H THelicoB, cmaraioulx pation 
uepoOepexbA CpetHero TeyeHHA p. QmMembAKak (AnqancKul pation, Akytckaa 
ACCP), BcTpeyeHbI! MpocioH BOsNaCTOHHTCOsepxKamux MoOpoy, 3aerarwmux 
corslacHoO C BMellaroluleH Tome. OTyeubHbIe MacTbl, CJIOMKEHHbIE BOMMACTO- 
HHTCOJepKalleh NOpoAou, MpocsexKeHbI B HEMPePbIBHbIX OOHAKEHHAX Ha pac- 
CTOAHHH HECKOJIbKHX COTCH MeTPOB*, 

_ HaxogK¥ BolmacTOHHTa B apxee AmaHCKOrO MaCCHBa ABIAIOTCA HEKOTOpOL 
HEOMKHAHHOCTHIO, TAK KaK JO CHX TOP B aJIaHCKOM apXee€ BOJIACTOHHT He 
BcTpeyasica (17°), Patioh xapakTepH3yeTcA WIHpOKHM pa3BHTHeM OHOTHTOBBIX, 
THI€PpCTeHOBbIX, THIMe€PCTeH-PpOrTOBOOOMAHKOBbIX, OMOTHT-PpOroBOOOMaHKOBBIX 
H J{MOMCHOBbIX THEHCOB H CaHWeB, a Tak%Ke JHOMCHAOBLIX, JHOMCH]-cKano- 
JMTOBLIX H JHOMCHY-CPOFONHTOBbIX MOpoOk; KasbUMPUpbl B palone urparwr 
ABHO MOMUYHHEHHY!O pomb. Toma MeTamopduyeckoro KOMMJIeKCa MOBCeMeCTHO 
WpopBaHa HHTpy3HAMH TrpaHuTHOrTO cocTaBa. Bmewmlaor BOJIJIaCTOHUTCOsepxKa- 
WMe MpOCNOH MOUTH MOHOMMHepasbHble AHOMCHAOBbIe MoporE (95—98% yHo- 
mcHyja) H MHIFMaTH3HpOBaHHble JMOMCHAOBbIeC THeHCbI (cyMlecTBeHHO AHoNCcHI- 
MOJ@BOWINATOBO-KBaplleBble TOpoyibl). (cM. TaOs. 1). 

BosmacTOHuTcosepmKamive Mpocson oONaaiwoT OUeHb yYeTKOW mNosocuato- 
CTbIO, OOYCMOBJIEHHOH YepeOBaHHeM IIPOMMAaCTKOB 3eJICHbIX WIM CepO-3eJIeHbIX 
CKalOJIMT-HOMCHAOBLIX TOpoy HU GesbIX — BOJIJIACTOHHTOBLIX TOPO; MOMMHOCTb 
OTJCJIbHBIX TIpomsacTKoB oT 1—2 yo 18—20 mM. 

CkalOJIHT-(HOMCHAOBbIE MOPOAbI BOJACTOHUTCOAepKauluX MpocsoesB cepo- 
3eJICHOTO JIM 3eleHOro WBeTa, CpeqHesepHUctphie (BemMuHHa 3epHa 1,0—2,0 mm), 
oOaaioT XOpPOlIO BbIPaxKeHHOH caHUeBaTol TekcrypoH. I aBHble MuHepasbl 
nopogp: juoncuy (60—80%), cKanonut (10—30%) M MHKpOKJIMH-nepTHuT 
(no 7%). Tocnequuit 3amemaetca mo nepHdepHu 3epeH Mularvokma3om (osHro- 
Ks1a3 Ne 20). U3 propocreneHHbIX MHHepasoB BCTpeyeHb! CeH, KBapI HW BOWWa- 
cTouut. CrpykTypa Mopoybl rpaHoOmactopad. CoOcTBeHHO BOJIacTOHUTOBbIe 
mopoybl Senoro WBeTa, CpeqHe- HIM KpyNHOsSepHUCTOFO COReHHA (pasMep 3ep- 
Ha oT 1—3 0 6—7 mM 4 Oonee). CnoxKeHbI OHH B OCHOBHOM BOJIJIaCTOHHTOM, 
JIMONCHOM, CKaMOJIHTOM H MUKPOKJIHH-MepTHTOM; B KaveCTBe IIpHMecH IIpHcyT- 
CTBYIOT C(peH, Muarvoka3, KBapl, KasbWuT u anaTuT. MuKpoksMH-nepTuT 06- 
pasyeT KPyIIHbIe HelIpaBHJIbHbIe 3epHa C OOJIbIIMM KOJIMYCCTBOM MePTHTOBbIX 
BPOCTKOB aJIbOHTa B (popMe y3KHX MOMOCOK, BepeTeHell HAM OKPyrsbIX Helpa- 
BHJIbHBIX NATeH. Ilo nepucbepHu 3epHa MHKPOKMHH-NepTuTa OObIMHO aJIbOUTH- 
3HpOBaHbl: OOpasyloTca KaeMKM aJIbOMT-OMTOKJIa3a C MeJIKHMH MHPpMeKH- 
TOBLIMH BpOCcTKaMH. Kpapl| MpucyTCTByeT B He3HadHTeJIbHOM KOJIMUeCTBE B BUC 
CAMOCTOATEJIBHBIX HEMPaBHAbHEIX JalvaTbIX HIM OKPYTJIBIX 3epeH BeHUNHON 


* Q6OnaxKeHHA pwouNACTOHHTCOMepxKallAx NOpos B Kapbepax NoNe 1 Hn 3 OpiIH NOKasaHbI 
yam B. A. Tantoxom np o3HaKOMJeHHH C palioHoM. 
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oT 0,03 no 0,60 mM, oOmaqarioulMxX BOJIHHCTBIM yracaHHeM. KasibuuT BCTpeyaeTca 
COBMECTHO C BOJIJIaCTOHHTQM HM 3aMellaeT eFo. 
Tab6uauna ft 


Cxemartuueckult paspes m0 cTeuKe Kapbepa Ne 3(cBepxy BHH3). 
A— juoncuyosble, AHOMCHA-cKaNOJMTOBbIe, AMONCHA-10- 
JIeBOWMaTOBble H KBapU-AMOMCHAOBbIe MOpOAbl, AHOMCHAO- 
BbIe H MMOMNCHA-cKallomUTOBble CiaHuE HW rHelicl; Bb — Bos- 
JAaCTOHUTCOMepxallue mMoposn; B—rpaHuT 


KommuecTBeHHO-MaHepasoruyeckH cocTaB B "5 


CKanoJjIuT 
BOJIWIaCTO- 
HUT 


M 


MHK pOKJIHH- 
“MarHeTuT 


WepTuT 
KBaplt 
muoncuy, 
narHo- 


pe) 
& 
(2) 
2 
ce 
3 
iS) 
= 


B 
KJla3 


A 
0,8} A 
Oa 
0,05} A 
0,06} B 
0,04 A 
OB Be’! 
0,35] A 
eG 4 b) 
0,06} A 
0,05} B 
G5) A 
0,7! B 
A 


BomacToHuT ABIAeTCH TaBHbIM MMHepasioM Mopogbl UH cocTaBiiaeT or 20 
no 70% naomaqu wanda. IIpexqcrapnen OObMHO yJIMHeHHbIMA 0 ocH b mecToO- 
_ BaTbIMH KpHcTasimamMu C CoBepueHHOM cnaliHocTpio Mo (100) u (001), mepeceka- 
ouleHica ok yrmom 86—87°; uBeT ero GesbIlt, OecK NepsaMyTPOBbIM; pasMep 
KPHCTa0B OT JoNeH MUANTHMeTpa Jo 10—12 cM B KpyNHO3epHHCTbIX MOHO- 
MHMHepaJIbHbIX rHe3qax. B wiaude — OecUBeTHbIM, HHTepPepeHMOHHbIe OKpac- 
KM HM3KHe (cepple I nopayKa), yuIMHeHHe -+, Y4TO O4eHb XapakTepHo JA 
BOJJaCTOHHTa; ¢C yAHHeHveM coBnagqaeT N»,. B MMMepCHOHHbIX penapaTax 
yCTaHOBJIeHbI. culeqyoulue MoKa3aTemH mpemomaenua: Ng = 1,635-+0,003; 
Nm = 1,631 +0,003; N,=1,615-+0,003. JIBynpenomnenne Ng— Np = 
= 0,020. (—) 2 V = 40-++-2°. S3epHa BommacTOHHTa MOYTH MOCTOAHHO Kop- 
POMpoBaHb! No nepudepuu HM HepeAKO HaOwiOfaeTcA 3aMelleHHe BOMMACTOHUTA 
KaJIbUMTOM; pH STOM, KpOMe KasbWlHTa, OOpasyerca KBapll. 

XUMMYECKHH aHanM3 oTOOpaHHoro Nok MyMoH BoNMaCTOHUTa MpHBeyeH B 
TaOn. 2. Matepvaa 1a ananusa B3AT H3 WeHTpambHOli uacTH BepxHero Mpocso0a 
BOJIJIACTOHHTOBbIX MOPO, BCKPbITHIX B Kapbepe Ne 3 (ycryn Ne 1). 


Ta6Oauna 2 


XumMuueckHH aHanH3 anfancKoro BONacToHUTa * 


aie, 


‘ - Qf 6 i S$ 
Oxucuibt ro) onl 2 - io} <) et ie) 3 ie) xix a z 
a Ger i ete payors Restle ent S) Z\lwei + | = 6) 
Conepx. B %. PEN nae ete ieee cane 


* Ananutux M. T. 3amypyepa, UTH AH CCCP. 


Vis mepecuera avau3a BUAHO, 4TO B TBeEpAOM pacTBope BonmacTonuta (Ca, 
Mg, Fe, Mn) SiO; cogepxutca 91,98% CaSiO, (co6cTseHHO BomnacTouut), 
1,21% MgSiO;, 2,24% FeSiO; 10,13% MnSiO;. B Kauecrse npumecu mpu- 
cyTcTByeT KalbuuT B KomMuectTBe 1,40%., Ilomumo ocHopHEIx, HavGonee Baxk- 
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HbIX SJICMCHTOB, BXOMINMX B COCTAB BOJACTOHHTAa, CNeKTpaybHbli anamn3* 
eee oTOOpaHHOrO MaTepHavla NoKasall MpHCyTCTBHe THIONUHEIX Joselit Ba, St 
u Ti. 

[lopoukorpamMa** munepana cusaTa Obwia mpi Fe-u3nyueHHH B Kamepe 
AMameTpom 57,9 mM mip d= 0,6 mm. Cpasnennue pe3ybTato anausa C J\aHHBI- 
MH STaJIOHHOFO OOpasita (PHHCKOrO BOJACTOHUTA, MPUBeJCHHbIMM B peHTreHo- 
MeTPHYeCKOM oOllpeyeHTeme MHHepaos (*), Moka3biBaeT HeCOMHeHHyI0 6IH- 
30CTb STHX MHHEpasos (cM. TaOm. 3). ihe 

KpuBas Harpepanua*** BommacTOHHTa HUKaKUX XapaKTepHbIX TOUeK He HMe- 
_€T, KpoMme OHOro HeOONbIIOrO SHAOTepMHYeCKOrO aiPppeKTa, CBA3SAHHOrO ¢ Me- 
PeXOJOM BOJIJACTOHHTA B MCeBAOBONIACTOHUT. OOpaTuMoe mpeBpalieHue B ICceB- 
AOBOMMACTOHHT CoBepliaeTcaA NO pa3JIMYHbIM HCTOUHHKaM upH 1180—1200°. 
B uwaulem cyryyae Hayano Mepexoga npoucxogur mp 1250°. He6onpioe 3aBpi- 
WeHHe TeMilepaTypbl WpeBpallleHHst CBA3AHO, HOBHHMOMY, C IIpHMecbiO pas- 
JMUHbIX KOMMOHeHTOB (MgO, MnO u jp.) “au, YTO TaKxKe BO3MOXHO, C Goub- 
WOH CKOpOcTbIO HarpeBaHHs. 

Tao wHla os 


= eee aqau- | Bonmacrouut uncut = SECIS amtaH- | Bonnacrowut duncKnit 
3 I da I | da I da I da 
1 4) 3,84 5 3,88 19 2 1,883 3 1,865 
2 2 3,60 — B-5 20 5 1,832 5 al foul 7 
3 5 3,00 4 orole 24 5 1,759 4 1,743 
4 2 Be) — 6-6 22 7 {| 6, 125) 7 1,705 
5 8 3,30 8 3,30 23 6 1,610 2 1615 
6 1,594 
6 6 3,09 4 3,08 24 3 1,540 { 4 1522 
7 10 DAM 10 2,963 25 4 1,481 6 1,474 
8 1 2,81 4 2,794 26 4 1,464 4) ee 
1 4,385 
9 4 272 3 2,706 || 27 5 4,364 { A {358 
10 2 2,54 3 2,000 28 2 1,344 2 4,329 
141 a 2,47 4 2,460 29 2 45270 3 15262 
a2, 1 2,42 -— B-45 29a 1 1,244 — — 
13 5 2,34 5 2,326 30 3 4,216 3 1,210 
14 6 > 2,30 4 2,246 34 4 ead 5 AO 
15 6 2,419 6 2,165 32 2 oo 2 1,136 
16 3 2,03 4 2,004 33 3 a MOS) 3 4,105 
AN 3 1,968 2 1,974 34 3 1,095 4 1,091 
18 1 4,928 -- 6-21 35 3 1,044 4 1,030 


Ilo qauupm IluKoka (°), HH3KOTeMMepaTypHbIM MeTaCHIHKaT KasibiHA o6- 
pasyer Be MOMMHKANMH: TpHuKAHHHY!O (BO/ACTOHHT) H MOHOKJIMHHYI0 
(napapommactTouut). Bce cBolictpa THX ABYX MOAMpuKalu Moun OMHAKOBEI, 
3a MCKJIOUCHHeM ONTHYeCKOM OPHeHTHpOBKH MHHepavla, BbIpakKaroujencA HaHi- 
Oomee 4eTKO B yrvie MeKYy MIOCKOCTbIO ONTHYeCKHX OCeH H OCbIO JBOH- 
HHKOBOM 30HbI, KoToppiii, mo IIukoxy, pape 4° B Ciyyae BOuNAaCTOHHTAa HU 
0° B calyyae nNapaBonmactonuta. IlomuMMo sToro AIA BOUMACTOHUTa, B OTMYHE 
OT MapaBomacTOoHuTa, XapaKTepHO aCHMMeTpH4HOe pacnooKenve UHNTep- 
(pepeHIHOHHEIX MATCH Ha peHTTeHorpaMMe BpalljeHHs. 

Jina onpeylenenua wallero MMHepasia MbI HCHOMb30BaIH oe BOSMOXKHOC TH. 
Ha puc. | (Ha BKJIeHke K cTp. 44) IpHBeyeHa peHTreHorpaMMa BpallleHHA = 


—_ 


* CnexTpambHbiii aHanH3 BOmMacTOHHTAa MpoBeyeH B CMeKTPOCKONMYecKOK  sa6opaTopHH 


MrH AH CCCP. : 
*t DeyrrenoMeTpHyueckHe HCCleqoBaHHaA nponsBegenht H. H. Cayacxolt, MTH AH CCCP. 
*** TepmuyeckHii aHanH3 mpoBeseH B TepMHuecKol ma6opaTopHH MPH AH CCCP. 

*k** Cyymok cylesan B MAnctrutyte Kpactansorpapun AH CCCP. 
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CHATAA C KpHCcTasla Hatwero BosmacTonuTa. B mpaBok 4YacTH uarpaMMbl CHM- 
MeTPHUHOCTh MATeH HaOsofaeTCA MOBOJIbHO YeTKO, YerO HeMb3A CKAa3aTb O Je- 
Bolt ee uacTH. BeposTHee Bcero, 3eCb MbI HMeeM Jeo C TPHKNHHHOH MOAMu- 
KallWeH MeTaCHsIHKaTa KaJIbI\MA — BOJIJIACTOHHTOM. 
Yrom moracaHuaA Hallero MHHepasa KomeOascA B OBOJIbHO IWHpOKMX pe- 
jleaX, MO3STOMY JIA YTOUHEHHA ONTHYeCKOM OpHeHTHPOBKM MHHepasa pellieHo 
ite OblIO MpoBecTH px onpesenennii 
Mae (4) MNONOKeHUA TMOCKocTeH HaHOosee 
acHoH cmalnoctu (100) u (001) or- 
HOCHTeEJIbHO OCeli OMTHYeCKOH HH- 
yukKaTpucbl. Onpeyenenve 9TO C 
Il@JIb¥O MOBbILIEHHA TOUHOCTH Mpo- 
BOAHOCb Ha WyHdax Tome HOp- 
MaJIbHbIX. IlomyueHHble pesyJIbTa- 
TbI IpHBeeHb! Ha puc. 2. IIpH stom 
OKa3alocb, YTO HH OHO H3Mepe- 
Hue He COBMaso C TeOopeTHYeCKHM 
TOJIOHKEHHEM MOJIOCOB MyockocTeH 
CMaHHOCTH BOWIAacTOHHTa(Ha pHc.2 
IIPHBeeHbI TaKxKe TeopeTHueCcKHEe 
jauupre m0 B. C. Co6onesy (°)). 
Bce u3mepeHua (3a HCKIKOUeHHeM 
WByxX) NoKa3aIH TpHKJMHHY!IO 
OpHeHTHpOBKy, HHOrya c OObIUHM 
OTKJIOHEHHEM OT MOHOKJIMHHOCTH. 
Pa3nuqHe B TNOJOXeHHH MOJHOCOB 
TIOCKOcTeH cCMaHHOCTH pa3HbIx 
Puc. 2. JIvarpamma MONOXKeHAA MOOCOB MWIOCKO- 3ePpeH HAMHOTO TIpeBbIlaso BO3- 
CTeH CMAHHOCTH BOJIJIaCTOHHTAa, OTHECCHHBIX K OCHM MOXKHYIO ollHOKy H3MepeHHa. Tlo- 


ONTHYeCKOH HHAUKAaTpHCbI.a—TeopeTHyeCKad OPHeH- 
THPOBKa ONTHYeCKOH HHAMKaTpHcp m0 B. C. Co6o- JYYCHHBIC TaAHHbIe CBHACTEIBCTBY— 


Jlepy; 6 —momiocbl WiockocTeH cnalinocTH anfaH- TOT O TPHKJIMHHOCTH aJIaHCKOTO 
CKOrO BONNACTOHHTa MO OTACMbHBIM 3aMepaM; 6— MMHepasla, a TaKKe 3acTaBJAIOT 
CpeMHHe 3HAYeHHA MOIORKeHHA MOJIOCOB MIOCKOCTeL YCYMHHTBCA, B CBA3H C OONbIUHM 
cCMawHOCTH aulaHckOroO BOMACTOHHTAa = 
HEMOCTOHHCTBOM ONTHYUECKOU OpH- 
C€HTHPOBKH BOJIJIaCTOHHTa, B JWaHHbIX IluKokKa. 

Y UHTHIBAA IlJlaCTOBoe H JIMH3000pa3Hoe 3aJIeETaHHe BOJIJIACTOHUTOBbIX oroy, 
IIPHypOweHHOCTh HX K OMpeeeCHHbIM YaCTAM CTpaTurpadpuyeckoro paspesa 
apxeHCKHXx Tapanopoy WM COrwacHoe C HHMHM 3ayleraHHe, a Tak»xKe HMMexA B BHAY 
XapaKTepHyto MOJOCYAaATOCTb BOJIJIACTOHHUTOBbIX Mopoy WM UX MHMHepayornvyeckHi 
COCTaB, MO#xXHO AYMatTb, 4TO oOpa30BaHHe BOJIJIACTOHHTOBbIX Topoy CBH3aHO C 
MeTaMOp()H3MOM Tl€p BHYHO-OCaJlOUHbIX OTIOKeHHH H3BECTKOBO-KP€MHHCTOrO 
COcTaBda. 


Ny MW, 


. 


ViucTutyT reomormueckux HayK Tocrynust0 
Axajemuu HayK CCCP 10 X 1955 


ITMTGMPOBAHHAA JIUTEPATYPA 


‘TH. C. Kop xuuckul, Tp. WHHIPH, B. 71 (1936). 20. C. KopxuH- 
cxuk, Tp. WHHIPH, s. 86 (1936). * 7. C. KopxuucKkua, Tpyaet 4TH AH CCCP 
B. 61 (1945). 4 Pentrenomerpuyeckuii onpezenutenb mMuHepanos, 4. I, 3an. JIT, 2. B. 2 
(1928). §M. A. Peacock, Am. J. of Sci., 80 (1935). °B. C. Co6ones, eno 
PoBcKHH MeTog, 1954. Reta 
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Woknagn Akagzemun Hayk CCCP 
1956. Tom 108, NM 14 


IIOYBOBETEHHE 


B. P. BOJIOBYEB 


MCCJIEXOBAHHE MNOUBEHHO-KJIMMATHYECKHX OTHOWEHMK 
C YYETOM PAJIMAILMOHHOrO BAJIAHCA 3EMHOM MOBEPXHOCTH 


(ITpedcmasreno axademuxom H. B. Topunom 5 X 1955) 


B mpopeyeHHbIX MHOIO HccneqoBaHHAXx (%,*) OblIO MOKa3aHo, 4YTO MpH BCeli 
CJIOMKHOCTH IMOYBCHHO-KJIMMaTHYeCKHX COOTHOIIeCHHH B HHX JOCTaTOUHO ABCT- 
BeHHO YCTaHaBJIHBaeTCA pA) OOMIMX 3aBHCHMOCTeH. B uccneqOBaHHAX NOUBeHHO- 
KJIMMaTHYeCKHX COOTHOLWICHHH B Ka¥eCTBe OCHOBHbIX KJIMMATHYCCKHX 3JIeMeH- 
TOB ObIJIM IPHHATHI FOMOBOe KOIMYeCTBO OCaKoB (P) 4 cpeqHaa rosoBas Temnepa- 
Typa Bosfyxa (t). OTH XapakTepHCTHKH: a) BbIparKaloT HanOosee cymecrTBeH- 
Hble CTOPOHbI ABJICHHH, 6) BbIparKaloTcA B *opMe, Mo3BomsAIoMel JaTb OHO- 
3HauHy!oO OOWleseMHy!IO XapaKTepHCTHKy, B) JOMycKaloT JambHeliuiee pacuiH- 
peHue HW yTOUHeHHe MpH3HakoB. Kpome Toro, Auld HX HMeeTCA JOCTaTOUHOe KO- 
JIM¥eCTBO (aKTHYeCKHX JaHHbIX, XapaKTepH3yIoWlHX Oomee UH MeHee paB- 
HOMEPHO TIOBepXHOCTb BCeH 3eMHOH cyl. Ha ocHoBe S3THX XapaKTepPHCTHK Obi 
BbIACHeH PA 3aKOHOMepHOcTeH reorpadHH MoyB’ HW paCTHTeMbHOCTH, HCceO- 
BaHa CBA3b MeK]y KJMMaTOM HM COfep2xKaHHeM ryMyca H KapOoHaToB B Mouse, 
u3MeHeHHem pH mous u Op. 

OueBHAHO, OJHaKO, TO HCHOMb3OBaHHEM TaKHX OOOOIMeHHBIX KJIMMaTHYe- 
CKHX XapaKTepHCTHK, Kak ToJoBad CyMMa OCaKOB H CpeHAA ToyoBad Temme- 
paTypa, MOXKHO ObIO OrpaHHYHTbCA TOKO Ha MepBbIX aTalax UCceq_oBaHHlt 
(7,5,8). AcHo Oblio, YTO B aJIbHeHINHX HCCeOBAHHAX JOJDKHbI ObITh IPHHATHI 
HW Jipyrve MoKa3aTeH TeMOBOrO peXHMa UH YBJaKHeEHHA, KOTOpbIe OyAyT 
6omee TOUHBIMH B (PH3HUeCKOM CMbICe HH Oomee NOHO BbIPaKalowlHMA FHI- 
poTepMuyeckHe yculoBua(*). 

Jlanbuetinee yruryOmeHHe YCTAHOBJICHHbIX MOUBCHHO-KJIHMaTH4eCKUX 3aBH- 
CHMOCTeH MbICJIMMO ObIIO OCYIIECTBHTb, ONHpascb Ha uyew A. A. [puroppesa 
(°,”), yKa3aBllero, YTO COOTHOWMeHHe palHaluoHHOro OamaHca Cc OCaKaMH HMe- 
eT olpeylensioliee 3HaYeHHe B Pa3BHTHH OCHOBHbIX (pH3HKO-reorpaduyecKHXx 
mpoteccos. IloxpsenHe B cocrase «MopcKoro aTaaca» KapT TemoBoro OaslaH- 
Ca 3€MHOH MOBepXHOCTH (7) MO3BOJIHJIO TIPOBeECTH HOBOe HCCeMOBaHHe MOUBEH- 
HO-KJIMMaTHYeECKHX COOTHOIICHHH, HCHONb3yA B KaveCTBe MOKasaTeJIA TeMJIO- 
BbIX Y CJIOBHH MeCTHOCTH BeIHYHHY, BIOHe ONpeseeHHy! B (PH3HUeCCKOM OT- 
HOWe HHH, HMCHHO, payMallMoHHbIt OamaHc 3emHol noBpepxuoctTu. Jlia wWweseli 
XapaKTepHCTHKH YCAOBHM yBaKHeHHA UCMOb3OBaHbI KapTbl OCAAKOB OTJCJIb- 
HbIX MAT€PHKOB HM CTpaH, ONMyOJIMKOBaHHbIe B HORCHIUHX Teorpaduyeckux pa- 
6oTaxX HIM COCTaBJIeCHHbIe 10 HOBbIM JjaHHbIM MeTeOpOsOrMyecKHX CTaHUHH. 

UccneqoBaHue BbINOJIHeEHO MeTOJOM MOUBCHHO-KJIMMaTHYeCKHX apeasoB (°*) 
HW 3aKlouaslocb B CuleqyrouleM. Ha mouBeHHble KapTbl MaTePHKOB H OTJeCJIbHbIX 
CTpaH HakulajblBaslacb KaJIbKa C HaHeCeCHHbIMH HM30rveTaMH HM H30JIMHHAMH 
‘payjMauMonHoro OawlaHca, H 3aTeM TIO BCeM KPyIIHbIM KOHTypaM MT0UB OC- 
HOBHbIX T@HETHYCCKUX THIOB «CHUMAJIMCb» OTMeTKH, HaHOCHBIUHeCA Ha rpacpHk, 
y KOTOPOro M10 OCH aGCLLHCC OTMOMKEeHO FOMOBOE KOMHYECTBO OCALKOB, a MO OCH 
OpaHHaT — 3HaveHHA pagualMoHHoro Oamauca. KomnuecTBo KJIMMaTHUeCCKHX 
OTMETOK ObIIO B3ATO TaKoe, YTOObI OHH B CBOeM COBOKYMHOCTH JOCTAaTOUHO BBI- 
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ABIANH OOULM BU KIMMaTMYecKorOo apealla Toro HH Apyroro MOdBeHHOrO 


Tuma. oN 
Y>Ke M3 KOHNHry pallu KMMMAaTHYeCKHX apeasOB HavOowee HS YACHHEIX NOUB— 


TaKHX, KaK C€pO3eMbI, KallTaHOBBIe, YePHOSEMBI, MOUBbI TYHAp — MO2KHO 


aKa om: 200 
16, 
: 1 LOO KLIK 
] »\ * 
80 Z 7 i 
Te VY MA Pt een % x 2a 
x . 


. * 
hg Ke 
3 aa eee 


8 


Paduaiuonnal Gananc semHod robepxHocinu 
S 


i) 


500 1000 1500 2000 2500 S080 Mm 
/oaobaa cymma ocadkob 


Puc. 1. [louBeHHo-KMMaTHYeCcKHe apeasibl OCHOBHBIX NOUBCHHbIX THINOB MUpa: 
1 —necku nyctsib; 2 — ceposempr; 3 — 6ypble nouBbI NOynycTbIHb; 4 — Kal- 
TaHoBbie CCCP u CILIA; 5 —Kamranoppie AdpuKxu; 6 — uepHosembl; 7 — ceppie 
necuple; 8 — noj30sbl M NO_s0nKCTEIe NOUBEI; 9 — 6ypbie secHble; 10 — noupbi 
tyHap; 11 — xenTosempr; 12 — kpacHosembl H JaTepHTb! (OCHOBHOH apean H 
6omee pewKoe pacmpoctpaHenue); 1/3 — KopMuHeBble NOUBbI CYyXHX JICCOB H 
KyctapHuKos (Adpuka); /4—uepnpie nOuBbI CaBaHH HM TpOmMuecKUX MpepHh; 15— 
cBeTIO6ypble NOUBbI TPONHYeCKHX NOJTynycTbiHb; /6—Kpacuo-6ypble NOYBbI CaBaHH 


yCMOTpeTb HasMuHe onpejeseHHOH cBA3H pactipeyeseHHA MOB Cc CyMMOH Ocaz- 
KOB H BeMYMHOK paMalMouHoro SOanauca (cm. puc. 1). Apeam meckoB NYCTbIHb 
3aHHMaeT Kpalinee jeBoe NomoxKeHHve, MpaBee paciomaraiorca apeasbl Oypbix 
TOUB MOJYNYCTbIHb H C€pOSeMOB, 3aTeM KallITAHOBbIe MOUBLI YMepeHHbIX IIMPoOT 
WM «KallitaHosbie» AdpuKku. Janee B OAMH PA MOXKHO PaCHOOKUTS MOUBLI: 
cepble’ JIeCHbIe, YePHOSeEMbI, KOPHUHEBbIC CYXHX JIECOB HW KpacHo-Oypble MOUBBI 
Tponukos, perypbl. Kpaiinee mpaBoe momomwKeHve 3aHHMaeT pA TOUB: TYHApO- 
BbIe, MOJZObl, Oypble, JIECHbIe, XKeJITOSCMbI, KpacHO-Oypble CaBaHHbI, KpacHo- 
3eMbI H JlaTepuTbI. OTH PALI pactomaraloTcd B MOCMeAOBaTeIbHOCTH BOSpacTaro- 
meH yBulaxKHeHHOCTH. 

OuepunBad 9TH PALbI TPAHHUHbIMH JIMHHAMH C BbI-eMeHHeEM OCHOBHBIX Novel 
H MepeXOHbIX MexK/ly HAMM, Nosyyaem OOMLyIO CHCTeMy KPHBbIX C TeM Ke UHC- 
JIoM nonelH-ruypopayos (A, B, C, D, E, F), uro u B cucteme, paspaOoraHHol B 
KoopuHatax ¢ (cpeqHAA rojoBaa Temnepatypa) u P (roqoBoe KomMueCTBO ocal- 
KoB) (4), HO C KpHBH3HOH OOpaTHoro 3HaKa. 

Matematuyeckas oOpaOorkKa moKa3aula, YTO BCe NowyYeHHbIe KPUBbIe yKJa- 
WbIBAIOTCA B OOWLYIO 3ABHCHMOCTb 


0;64 log R = log P—H, (1) 


rye R — pafMalMonHbll Oananc 3eMHOli MOBepXHOCTH B KHNOKaNOpHAX Ha 
1 cm? B rox; P — rogoBoe KonuyecTBo ocayKoB B MM; H — penuuuna nocrosH- 
Had [IA KaxKOrO KpMBONMHeMHOrO psa. 

Hopas cucTeMa Kp¥MBbIX (cM. puc. 2), BbIYHCMeHHad Ha OCHOBe 3aBHCMMOCTH 
(1), MUIb HesHayHTeNbHO pasollimach ¢ NepBoHavambHO HaliqeHHEIM nydKOM 
KpuBblx. Jlanee MbI NpoBeH no_pasqenenue rpapuka Ha TepmMyecKHe CTy- 
eH WIM TepMopayb. [Ipu stom TepMopsqoB oKa3aOCb CeMb, TaK Ke Kak 
HB CucTeMe KoopyHHaT P—t (*). 
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B utore Oblia NlowlydeHa HOBaA TufpoTepMuyecKad CHcTeMa HHUM (puc. 2), 
B KOTOPOM KaxK[bIH THpopAy pacwieHeH Ha TepMHvecKHe @TyNeHH — ruyporep- 
MOTHIIBI. : 
ConoctapjeHve 3To ruyporepMuuecKoli CucTeMBI ¢ MIpe*KHeH, BbITOJIHeEHHOe 
NYTEM MapaJIJIeJIbHOrO COCTAaBJIEHHA KapT 30H yBJlaxKHeHuA (CCCP, 3anaquaa 


kkanfem?. 200 udpopadei 


TepmMopAgel 


500 1000 1500 2000 2500 5000 J500mM 
‘od06aa cymma ocadkob 


Puc. 2. Cuctema nouBeHHbIX rugpoTepmorunos. Tugpopagp: A — nycTHAph; B — 

cepo3emHbli; C — kaliTaHoppi4; D — yepHosemupi; E — noyz30nucreii; F — reeso-nog- 

s0mucTHI. Tepmopsagp; J — apktuyeckuh; JJ — cy6apxTuyeckuh; JJ] — ymepenuo- 

xonoqupi; JV — ymepenupii; V — ymepenno-tennpi#; VJ — cy6rponmueckua, VII — 
TponHyeckHH 


Exspona, Adpuxa, Ces. AMepuka) no P—t u no P—R, noKa3ano, 4To 3TH Kap- 
TbI B OOWIEM OYeHb OH3KH MexKy coOOH, HO B HEKOTOPBIX CJlyyadX KapTa 30H 
YBaKHEHHA, COCTaBJICHHaA C HCHOb30BaHHeM R, OKa3aacb B OOJbIIeM CO- 
OTBETCTBHH c(pakTHyeckoH reorpaduel ous, ueM KapTa Ha ocHoBe P—t. Hao- 
6opoT, MPH coMmocTaBJeHHH KapT TepMH¥eCKHX 30H, TakxKE MapavIebHO CO- 
CTa4BJICHHbIX C HCnosb30BaHHeM tu R, konpurypaluA 3cH XOTA HM Oblia CXOJ- 
Ha, HO B CJly4aatxX OoubIIMX pacxoKJeHHH MexK]y TepMHYeCKHMH 30HaMH M10 
t u R 30HbI, COCTaBJIeHHbIe C HCMOb30BaHHeM ft, OKa3bIBaJIHCb B OOJIbIIeM 
COOTBETCTBHH Cc tbakTHYeCKOH reorpapueH mouB. QTO MOXKHO OObACHUTb TaKHM 
06pa30M, 4TO, MOBHAHMOMy, JIA pAyja XMMHYeCKHX peakUHH wMpowecca moy- 
BooOpa3s0BaHHA HMeeT 3HaveHHe He TOKO OOUIMH OamaHc Tella, HO HM 9Hepre- 
THYCCKHH YpOBeHb, T. €. UX TePMHYeCKaA HallpxA*KeHHOCTb. OueBHHO, AIA Xa- 
PaKTepHCTHKH COOCTBeEHHO TepMH4eCKHX YCNOBHH NowBooOpas0BaHHA B paBHOl 
Mepe BaxKHO 3HaHve Kak OaslaHca Telia, Tak HW TeMMepaTypHbIX yCJOBHH. 


VucTuTyT mouBoBeseHHA MH arpoxHMHH TlocrynHs10 
Akajylemuu Hayk Asep6CCP 5 X 1955 
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Jloxaagm Axrayemuu Hayk CCCP 
1956. Tom 108, N 1 = 


MHKPOBHOJOLU A 
M. H. TOJIBJIHH 


HOBbIM METO, PA3QEJIEHHA BAPYCOB PACTEHHA 


(IIpedcmasaexo axademuxom B.H. UWlanownukosum 3 X 1955) 


Tloqo6Ho Tomy Kak B MAKPOOHOJIOrHH WIHpOKO IpHMeHAETCH MeTO) Noy yeHHA 
4UCTOH KYyJIbTYpPbl H3 OMHOM KJIETKH, YHCTY1O KyJbTYpy BHpycoB pacreHuit OHI- 
TaloTCA NOJIYYHTb M3 OfHOrO HeKposa (*). O. Kanuua (+) Ha crp. 10 cBoet quccep- 
TalUlHH OTMe4aeT, YTO METOJ OHOHEKPOSHOH Ky.IbTYpbI 1aeT HajleoKHble pe3yJIbTATHI 
AA MolyyeHuA YAcTOH ucxOAHOK dopmpl. Ha crp. 72 aBrop mumetT, 4TO 3TOT 
METO He ABJIAeTCH aOCOJIOTHO HajexuHbIM. 1 janee ua cTp. 84 npusuaer, To, 
HallpHMep, KPYyIIHble HEKPO3bl MOCTOAHHO COepxKaT cmMecb BUpycos. J KeHCeH 
(*), BHepBble NpeAqOXMBUIMH MeTOA OMHOHEKPO3HOL KyJIbTypbI, a Take Kyu- 
kenb (*) u IIpaiic (°) mpH3HatoT, 4YTO NpHMeHeHHe Takoro Mpvema MO3BOuIMeT 
JHlib B OOJbUIMHCTBE CJly¥aeB, HO JaseKo He BCera NoyyaTb H30MPOBaHHbIi 
WTaMM. 

Ilo onsiram Ppuyzpux-Ppexca, Menpxepca u Lpamma (?), axe mpu ycso- 
BUH TipesBapHTesbHOro pa3BeeHHA BHpycHoro Seika B10 creneHu, B 5,3% 
cmyyaax “43 OfHOrO HeKpo3a Obila NomyueHa CMecb wTaMMoB. IJockoubKy 3Ha- 
YeHHe OJHOHEKPO3HOH Ky JIbTYpbl HMCHHO H 3aKJOUaeTCA B BOS3MOXKHOCTH TapaH- 
THPOBaHHOTO MOJyYHHA H30JHpOBaHHOH (opMbl BHPyCoB, TaKHe pe3yJIbTAaTHl 
B 3Ha4HTebHOH Mepe OOeCQHAIOT WeHHOCTb MeToja. J[eno B TOM, 4TO MOMLayb 
OJHOTO HEKpO3a, NO CpaBHeHHW C Ioulabio BAPYCHOM YaCTHIbI, CIHUIKOM OoJIb- 
laa BemuuHHa. Ha TeppHTopHH HeKpo3a B HHAKTHBHPOBaHHOM HJM MpocTo 
B acCop6upoBaHHOM BHJle MOryT HaXOJHTbCA pa3JIMYHbIe BHPYCHbIe YaCTHUBI, 
KOTOpble OyAyT 3aCOpATb H IPH AabHeMumux MaccamKax OMHOHEKPO3HY!0 KYJIb- 
typy. Heapsa TakxKe HaleaTbCA, TO NyTeM OOpaOoTKH NOBepXHOCTH JIMCTa Nocwe 
3apa2KeHHA HCIIBITYeMBIM COKOM CHJIbHO CTpyei BOJONpOBOAHOH BOAbI BOSMOXKHO 
YAaNuTb HHYTOKHO MaJIble YACTHIbI MOCTOPOHHHX BHpycHbIx YacTHn. Kakum 
2Ke cCMOCcOOOM MOXKHO ObIJIO Obl YCTPaHHTb 3TO OCO*KHeEHHe? Saparxkenue, BO3- 
HuKatollee B TOM HIM HHOM TOUKe Ha HoBepxHocTH sucta N. glutinosa (Hau 
Upyroro pacTeHHa, OTBeYaIOUeErO MeCTHbIM HEKPO30M), paclpoctTpaHseTcA B 
Buje HeKpo3a BO BCHO TOJIMLY JIMCTa M MepexXOQUuT Ha efO HMKHIOIO CTOPOHY. 
B cayae, ecu Ha IlyTH paclipocTpaneHua BUpyca BCTpeTHTCH *KHIKA, To Tocrer- 
HAA TakxKe OyeT B 3TOM MeCTe HEKPOTH3HPOBaHa. 

Kak nloKa3aiu Halim onbitbl (cM. TaO. 1), oTpe30K HeKPOTH3HpOBaHHOH 
KWIKH JauHO BO,5 cM CosepKUT JocTaTOUHOe KOJIHMYeCTBO BUPYCHbIX ¥AaCTHH, 
CHOCOOHBIX BbI3BaTb 3apaxKeHHe UYBCTBHTebHOrO K S3TOMY BUpycy pacTeHHa. 

Msi npuMensamu ciefytoulyio Metoguky. IlopepxHocTb JHcTa, Kak OOBINHO, 
3apaKaeTCa HCIBITYeMbIM COKOM, HO MIpefMOYTHTEIbHO B paiione wKHIOK. Tepes 
HECKOAbKO He daMOMpOBaHHbIM Jle3BHeM OesomacHolt OpUuTBEI AemaeTca cpes 
HeKPOTH3HPOBaHHOrO y4acTKa HWAKHeL RKUIKH AMHOW B 1—O,O cm. Cpe3 pacTH- 
' paeTca B MUKpocTynke c 4oOaBkoli KapOopyHya H 3aTeM 2—3 TleTeJIb BOJBI. 

OuepugHo, JTO B XKHKy HHKHeEH MOBEPXHOCTH JIMCTa B JaHHOM CJlyyae 
MOPJIH IIPOHHKHYTb HCKJIOYUHTEbHO YaCTHUbI BUpyca, NPHHUMaBUINe yuacTHe 
B OOpa30BaHHH HEKpO3a M pa3MHOMKHBIIHECA B HEM. B oTmMune oT 3HepMuca, - 
KYCOYCK WKHJKM JerKO OTENACTCA OT OCTAIbHOM YaCTH JIHCTA. Takum o6pa3oM, 
lipesaraemblii HaMH “MeTO/ HH2KHEH AKHIKHY MO3BOACT yrKE C TepBoro MaccarKa 
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loslyuaTbh MaTepvas GesyCOBHO CBOOOAHbIM OT NOCTOPOHHUX YaCTHL, KOTOPHIC, 
CKOMbKO Obl HX HH OblIONocTaHyTca B BepXHeli yactu mucta. MoxHo JM STOT 
MeTO, IIPHMCHHTb HM JIA BbIeweHHa X-BUpyca KapTodema? Kak H3BeCTHO, 
KOHIeHTpallua STOO BUpyca B COKE YYBCTBUTebHOrO PacTeHUA 3HayHTeJbHO 


Tao6auua 1 Ta6Omuna 2 
OnbiTbl C BApycaMH MO3aHKH TaOaka Onpitbl c X-Bupycom KapTodesa 
Yucso HEKPO30B Ha JIHCTbAX TAOTH- Uvcs0 HeKpO3OB Wa JHCTbAX TOM@peHb! 
HOSbI pH 3apaxKeHHH pH sapadeHHa 
Homep Homep 
onbita é cpes0M HHxKHeH OnBIT& cpesoM HH2KHeH 
a a He- | «HK NOX OTHM PER ramet wa EEUSEE ONL aS 
HeKPO30M P KPO3OM 
ee EE eee 
4 20 4 4 6 6 
2; Pe 4 2 Pi 8 
3 i) 2 3 18 @) 
4 Z 3 4 34 
5 4 i! 5 — 14 


HWKe KOHUCHTpallHH BUpyca MO3aHKH TaOaka H Jake IPH BBEJCHHH CpaBHUTeIbHO 
MACCHBHbIX 03 3apaxkenue X-Bupycom KapTodema He Bcerga yfaetcx. Ho kak 
BHHO 43 TaGl. 2, AIA 3apaxkenus pacreHua-vHAuKaTopa Gomphrena globosa 
X-BUpycom KapTodeia JOCTaTOUHO OAHOPO KYCOUKa HEKPOTH3MPOBaHHOH KUIKK. 
CyeqoBaTeJIbHO, Halll IPHeEM MOXKET ObITh IPHMeHEH He TOJIbKO JIA paseveHHA 
BHPYCOB H3 rpyllbl BAPyca MO3aHKH TaOaka, HO H X-BHpyca KapTodea HW Apy- 
THX BHpycos. 


VUucrutyt mukpo6uonornu I 
Akajlemuu Hayk CCCP 3X 1955. 


UMTHPOBAHHAA JIMTEPATYPA ® 


O. Kanu wa, AekBaTHad H3MeHYHBOCTS BUpyca TabayHOli mo3a . 
NOBbIMeHHBIX TemMMepaTyp, Jlucceptayua, M., 1954, 8 Hoek fice ey ok : Pie ae 
a eu be ‘ons 11885 h ‘ amt a Biol. Zbl.,65, 7/12, 187 (1946). 3 J. Jensen Phyto- 

., 23, 12, ; . Kunkel, Phytopath. 5 ri 
Divespathe oa. 7-748 (1980) e ytopath., 24, 1, 13 (1934). W...P rivcies 
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Hoxuage Akagemuu nwayx CCCP 
1956. Tom 108, M 1 


MOP®OJIOLHA PACTEHHH 


P. B. PEJIOPOBA 


O PA3JIANUHAX MbIWIbILbI AHKOPACTYUIHX H KYJIbBTYPHbIX 
3JIAKOB 
(I] pedcmasrexo axademuxom B. H. Cyxazesum 18 XI 1955) 


CrpoeHve MbWIbUbI 31aKOB OYeHb OAHOOOpasHo. Kak H3BeCTHO, IMbIIbILeEBHIE 
3epHa 31aKOB HMeIOT CepoHaJIbHy!0, WapoBHAHY!O HIM AliNeBUAHYIO cbopmy 
H XapaKTepH3ylOTCH HaMHYHeEM TOJIbKO OHOH 3apoqbuueBoli mnopoit. Tlopa 
MpeACTaBsAeT COOOlO KPyNHOe HIM OBaIbHOe OTBEPCTHe, OKPyXKeHHOe OKOVIO- 
MOPOBbIM BaJIHKOM H IIPHKpbITOe HHTHHOH C yTOuMeHHeM Hal Nopo B Boye 
Kosmauka (operculum). 

Kak pablo, M@KY BeEAMYHHOM NbIMbUeBbIX 3epeH H AHaMeTPOM MNOpbI cy- 
UeCTByeT IIpAMax 3aBHCHMOCTD: YeM OoubIe MbIIbILeBOe 3EPHO, TeM OoubLUe M0- 
pa. McksouenHe MmpeCTaBIAIOT KPYIHbIe IbWIbIeBbIe 3eEpPHa KYKYPY3bl, HMeI0- 
UlHe€ HeEMpONopWHOHAaJIbHO MaJly!o Nopy. Ckysbntypa HAW Apyrue KakHe-H60 
oOpasoBaHHA Ha OOONOUKE MbIVIbIeBbIX 3e€PeCH OTCYTCTBYIOT. 

TakuM o6pa3oM, B MopdoJIOrHH MbWIbUeBbIX 3e€PeH 3/1aKOB He CyIecTByeT 
KaKHX-JIHOO 3HAYHTeEIbHbIX Pa3JIHYHH, KOTOPbIe MOMKHO GObIIO Obl HCMOMb3OBaTb 
JIA BHOBbIX OnpeseteHHi. Kpome Toro, 3aTpyHeHHA BO3HHKalwOT BCeEACTBHE 
IUHPOKOFO pacMpocTpaHeHHA 31aKOB H OOWIMPHOCTH 3TOrO CeMelcCTBa, BKJIOUAa- 
rolero Gouee 500 pogzos 4 oKosIo 4500 BHAOB. OTHMH NPHYWHAMH MOXKHO OODAC- 
HUTb TO, UTO JO HAaCTOAMerO BPCMeHH TPH MbIIbIeBbIX aHaIM3aX He MpPOH3BO- 
AATCA MOMbITKH OMpeAeeHHH MbIVIbIeBbIX 3€Pe€H 31aKOB JO Bua. OquHako B 
MpaKTHKe MbiJIbIleBoro aHaH3a (*) H3BeCTeH OMbIT pa3sfeneHHA HCKoOMaemoli 
MIbIIbIbI 31aKOB Ha Be TpyMMbl: KYJbTYpHbIX H JHKOpacTyuIMX pacTeHult. 

Jina Wesel MbiuIbIeBOrO aHamH3a HaMH Oblla u3y4eHa pelleHTHaA MblvIblla 
HECKOJIBKHX BHJOB KYJIbBTYPHbIX H JHKOpacTyWHX 31aKOB. OTH aHHble, a Tak- 
Ke JIMTepaTypHble HCTOUHHKH MOKa3asIH, YTO KYJIbTYpPHble 3akKH HMeIOT Gosee 
KPYNHy!0 MIbIJIbILy, YEM JHKOpPacTyUlHe, H MOryT ObITb BbIeNeHbI B OCOOyI0 rpyn- 
ny JjaxKe TOMbKO MO OMHOMY STOMY TIpHsHaky. PasMepbl MbWIbIbI KYJIbTYPHbIx 
31aKOB HpeBpiaroT 40 p. saje oKoO0 50—60 » HW B OMHOM cayuae (IA KYKYpy- 
3b1) — cape 100». Ja AHKopacTyWHx 31aKOB XapaKTepHbl MeHbILHe pas- 
MePbI TIBIJIbI[bI, raBHbIM OOpasom fo 40 p* (cm. Ta6u. 1 H pue. 1). 

TlomuMo pa3Mepos, AHarHocTHYeCKHM MIpH3HaKOM MOXKET CJ1y2KHTb (bopMa 
IIbIIbIEBLIX 3CPeCH: Y KYJIbTYPHbIX paCTeHHH OHa OblBaeT AHWEBHAHOH, BbITA- 
HYTO-9IMHNCOMAHOM HM Ap., Tora Kak y AMKopacTyulMx mpeoOsagaeT wWapo- 
BHHad WH OM3Kad K WapoOBHAHOK copma. } 

CymectBylor H Apyrve NpH3HakH, THIMUHbIC AA KaxKMOM U3 9THX Tpynn: 
pacnomoxeHne Moppt (y KyJIbTyPHbIX PacTeHHH NoONOKeHHe Mopbl 6oKOBOe 
MH Mopa culerKa C/[BHHYTa K OOKOBOH CTOPOHE MIbIIbIeBbIX 3epeH; Y MHKO- 
pacTyHHX — MpeHMYI[eCTBeHHO NoMAPHOe MoOMOKeHHE Mopbl), AHaMeTP MOpbl, 
OKOMONOPOBOrO BaHKAa, TOMUIMHA OOOOUKH H Ap. 

Takum o6pa3oM, B onpefeleHHAX MIbIIbILbI 31aKOB Hapsay c OHOMeTpHYeCKUM 


MeTOJOM cCJIe/lyeT HCMOMb30BaTb JaHHbIe MOpdo.orHH. 


* Tlo janubim Pup6aca (7), usyyaBlero 215 BHOB, CyllecTByeT HECKOJbKO AHKOpa- 
CTYULAX 3/1aKOB, MbIbIA KOTOPBIX He OTJHYAeTCA OT MBWIbUbI KYyJIbTYPHbIX 31aKOB. ITH 
pune (Elymus u 2p.) mpH mbibueBEIX aHalH3ax PupOacy yatocb BbIAeIHTbh MO HX 3KOVO- 


rHuecKHM OCOOeHHOCTAM. 
11 WAH, r. 108, Ne 4 
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Puce. 1. Tbibua KyKypys3et (a), p2xH (6), mmeHuunI (8), TpocrHuka (2) H OBCAHHUBI 
(0). Bee mukpodhotorpaputt CHATHI TIpH OJHOM H TOM Ke yBerMueHHu 


JLAH, rt. 108, Ne 1, Pegoposa 


IIpu HallHX HCCJ€OBAHHAX BbIABHOCb, 4TO AA cpeqHel nonochi CCCP c 
AOCTAaTOYHOH AOCTOBEpHOCThIO MOryT ObiTb oTJeneHbI Apyf oT Apyra nowpya 
PAH, MWIWEHHUbI HM kykypy3bi. Jlna Apyrux KyAbTyPHBIX 3naKoB NMoTpe6yrorca 
JONONHHTeIbHBIE HCCIeELORaHHA. : 

IIpHBogHM OnvcaHHA MbIbUeBLIX 3ePeH TeX KYJBTYPHBIX 31aKop, onpeje- 
JI€HHA KOTOPbIX HE BCTpeyaioT OCOOBIX 3aTpyHEHHG. 

IIbimbua p KM UMeeT XapaKTEPHYt0, BLITAHYTYIO 3MNCOHAHYIO cbopmy 
HHOrya C Cierka PaClHPeHHBIM OAHHM KOHIOM’ Tlopa pacnosoxKeHa Ha G6o- 
KOBOH CTOPOHe 3epHa, Yallle Ha paccTOAHHH 7/3 ero 4acTH OT NOmWCa, y Gonee 
mMpokoro kouua. I Ibiibuepbie 3epHa KpynuHble (HHO 47,7—58,2 », wupHHoli 
30,2—42,2 »*). JIvamerp okononopogporo BasHKa MoxKeT Jocrurath 10 p. Ilopa 
Kpyrilax, Wuametp ee Jo 5,8 p, vame 5 p. TommimHa O6on04KH B cpeguem 1,8 1, 
HO MOXeT ObiTb Goviee 2 p. 

Kak opMa MbIbUeBLIX 3e€peH, TaK H PacnosO*KeHve NOPhI AA PKU ABIA- 
}OTCA XapakTePHbIMH NPH3HaKaMH,. 10 KOTOPbIM MOMKHO MPOH3BeCTH oMpeje- 
weuve. Hecmotps Ha HeKOTOpble BaPbHPOBaHHA MbIIbUbI PK B BEMMUNHE Kpyn- 
HbIec €€ Pa3sMePbI, CBOeOOpasHaA cbopMa HU ApyrHe OcoOeHHOCTH OCTawTCA M0- 
CTOAHHBIMH H HajeKHbIMH TJHarHOCTHYeCKHMH MpH3HaKaMH IIpH ee pacio3Ha- 
BaHHH. 

Jina MbIbIbl 1 Wie HH UB XapakTepHa AMeBUAHO-OBabHaA, 4aCcTO He- 
CKOJIbKO HelpaBuslbHaa dopMa. Pa3mepbl MbIJIbUeBLIX 3epeH No HavwOobLIemy 
Avametpy 64,2 » no HawMeHbulemy 47,2 p. IlpH u3mMepeHHAX MIbIJbIbI Tpex 
COPTOB MME€HHIIbI BbIABHJIOCb, YTO HaHOomee KPyNHble Pa3MepbI MbIJIbIbI HMe- 
FOTCA Y MbIPCHHO-NWeHHYHOTO MHOroseTHero rHOpuza (49,0—64,2 pv), B cpen- 
HeM Ha 2—3 p Oombule, yem y copTos 186 u 599. Ilopa kpyraaa HH OBabHas, 
€ fuvamMeTpomM 5—6p,-pacnonoweHa y MNomwca HAH CABHHYTa K 60Ko- 
BOH CTOpoHe 3epHa. Oxoronoposbil BanuK WMpoKHH (4uametp 13—14 p) ccnerKa 
BOJIHHCTBIM KpaeM, 

Jina mpiipubl ruvO pu AHEIX COPTOB OTMeUeCH Upe3BbIUahHO HHTepec- 
HbIM (PakT — HaHUHEe B HEKOTOPHIX CyYaAX HECKOJIbKUX MOP, pacNosO*KeHHbIX 
POM. 

IIbinbuepbie 3epHa K y K y p y 3 BI ABIAIOTCA HaHOoMee KPyNHBIMH, Mmpe- 
BbIMMAIOWHMH M10 pa3Mepy 3epHa Bcex ApyrHx BuOB. BenH4HHa MbIJIbIeBbIX 3epeH 
KyKypy3bl yKa3bigaetca oT 84,2» (7) qo 122 p» (4). TlopuqumMomy, pasHooOpasue 
STHUX BENIHYHH OOBACHACTCA HE TOJIbKO Pe3YJbTaTOM Pa3NHUHOH MOATOTOBKH 
MipelapaToB, HO HW eCTeECTBEHHbIM BapbHPOBaHHeM Ppa3MepoB Mbibubl. [lopa 
Kpyrlaa, cpaBHuTetbHO HeOombuiad, 6,8—9,1 p. OkoONOpOBbI BaHK y3- 
kui. [Iblnbuepbie 3epHa KyKypy3bl XapaKTePHbI 10 @opMe: OHH CchepovaJIbHbl 
ww O143KH K ChepouzaNbHBIM. OTH WBa NpH3sHaka — Ooublan BeHUHHA H M0- 
CTOAHCTBO (OPM! MbINbIUeBLIX 3ePeH — HCKJIOYaIOT BO3MOXKHOCTh CMeIUeHHA 
TIbIJIbILbI KYKYPY3bl C MbIMbIOH KakuxX-1HOO APyrHXx 31aKoB. 

B 3akm104eHHe OTMe4aeM MePCNeKTHBHOCTbh H3yYeHHA MbIJIbIbI 3akOB AIA 
MOJIOJbIX OTJOMKeHHH TONOWeHa, MepHoza, B KOTOPOM MOABIAIOTCH KYJIbTypbl 
XJeOHbIX pacTeHH. DTH UCCMeAOBAaHHA B COYCTAHHH C apXeOJOrHYeCKHMH MO- 
TyT aTb HOBbIe aHHble O BPCEMCHH NOABJICHHA H pacceJleHHA KYJIBTYPHBIX pa- 
cTeHHa Ha TepputopuHu CCCP. 

VMuctutyT reorpadun Tlocrynu.i0 

Axajlemun Hayk CCCP 12 XI 1955 

WMTHPOBAHHAS JIMTEPATYPA 
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2H. B. Kyaewos, )Kypxan Inapy. ynpapa. 3emneyctpoiicraa, 247 CIS15) eee Ji 
KynpusauHosa, Moponorna MbbUb OLHOJOJIbHBIX. @ynopa H CHCTeMaTHKa BHICIUHX pa- 
ctenuii, B. 7, Wan. AH CCCP, 1948. *H. H. OBTHHHHKOB, JIAH, 77, Ne 4 (1951). 
5G. Erdtman, Svensk Botanisk Tidsk., 38 (1933). ® R. P. Wodenc house, 
Pollen Grains, their Structure, Identification and Significance in Science and Medicine, 1935. 
7F. Firbas, Zs. f. Botanik, 31, 9/10 (1937). 


* Pasmepbl 32ecb H B MOcwemylOUleM MpHEOAATCA AAA MbIbIBI, o6pa6oTaHHOH alleTo- 


JH3HBIM MeTOJOM. 
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floxnagn Akayemun nayx CCCP 
1956. Tom 108, NM 4 


DPH3HOJOLHA PACTEHHH 
B. B. MHHEBHY 


BJIHAHHE FPAHYJIMPOBAHHbIX ®OC®OPHbIX YJOBPEHHH 
H ®OCPOPOBAKTEPHHA HA COCTAB 3EPHA MIJEHHILLbI 


(ITpedcmasreno akademuxom A. JI. Kypcanosem 6 II 1956) 


: I]puMeHeHHio rpaHyJHpoBaHHbIxX yoOpenuli B CcembCKOM xo3alicTBe H UX 
| BUHAHHIO Ha ypoKall BadKHeHIMIMX CeEMbCKOXO3AHCTBEHHBIX KYJIbTYP MOCBAINCH 
pay pador (?“). 

[panyupopannple dociopxple yqoOpenuax u docdopobaxtepun (°), no- 
BbIMaA ypokal pacreHHl, OJHOBPeMCHHO H3MeHAIOT HW KayecTBO 3epHa. OgtaKo 
9TOH CTOpoHe BoMpoca JO CHX Nop yAeAOCb OVeHb Maso BHMMaHHA. OOnrmnaa 
XapakTepHCTHKa XHMHYECKOLO CocTaBa 3epHa TO Cosep2KaHHIo B HEM OeiKa u 
KpaXMaJla B HacTosulee BpemsaA yxKe HegocraTouHa. Ilo BauaHveM ycoBuit nu- 
TaHHA CYIeECTBEHHO H3MeHAIOTCA COCTaB M CBOMCTBa OemKa H Apyrux BarkKHeH- 
WIHX CoeHHeHHH 3epHa. 

C welbio H3YUHTb BIHAHHe rpaHy/IMpoBaHHbIx (boctbopHbIX yyoOpennit u 
qbocopoOakTepHHa Ha KaveCTBeHHBIM CocTaB OeKOB H tocMopuble coeqHHe- 
HHA 3epHa mmenHub! B 1953 r. B IlymKune JlenunrpagcKoli o6n. na 6a3e 
BcecorosHoro HHCTHTYTa CeJIbCKOXOSAHCTBEHHOH. MHKPOOMOJOrHH Obi MOCTaB- 
JI€H BereTalHOHHbIM OMbIT c menue copta J[mamanT. 

[Imenuua BbIceBaslacb B cocyybl Kupcanosa emKocTbio B 10 kr nouBbl. IJou- 
Ba — onog3o0enHbI cyrmMHoK, pH 5,2. IIpu naOupKe B cocyybl BHOCHJOC: 
KauiHoe yqoOpenne B Bue KCI (1,5r Ha cocyy), a3oTHoe yqoOpenne B BHe 
NH,NO, (3 r Ha cocya). Aa HeliTtpamH3alyHH NMOYBeEHHOH KHCJIOTHOCTH B Co- 
cy{bI BHocHsOcb 5 r CaCOs. . 

MocibopHoe mHTaHHe (KpoMe BapwaHTa C BHeceHHemM cocsopobakTepHHa) 
Wapanocb cormacHo cxeme ombita B Bue 19% cynepdocdata (10 r Ha cocyy). 
Ha cocyy ocrapassocb 15 pacrenul. IlopropHoctb 5-Kpatuas. 

KauecTseHHblit cocras OenKa XapaKkTepH30BasicA MO CofepkaHHIo B HeM 
coulepacTBOpHMoli, CNMpTopacTBOpHMOl HM WlemO“epacTBOpHMoH (ppakuM, oc- 
(opHEI KoMMIeKc 3epHa — Mo CofepKaHHiO B HeM OOUlero, OpraHHyecKoro, 
HeopraHvyecKoro HM KOHCTHTYUMOHHOrO cocopa (nox NocneqHuM B paOore 
TOHHMaeTCA CyMMa (poctbopa JIMMMOB HW HyKJeonporeujos). 

Bapuante onmpita: 1 — NK (koutpomb), 2—NK +P B Buye mopoulko- 
BHHOoro cynepdocpara; 3—NK +P B Buse MHHepasbHbIX pany cymep- 
cbocata; 4 — NK + P B Bue opraHoMHHepabHbIX pany cynepdocipata; 
5 — NK + coccopobaktepun. 

Ilo cpaBHeHwio Cc KOHTposeM TpaHyJIMpoBaHHblli cynepdocpar faeT Oomee 
BBICOKY!IO UpHOaBky yporwad 3epHa, yemM cynepdocaT B MOPOWIKOBHAHOM Co- 
cToauuu (cm. Ta6n. 1). IIpu stom o6mjHH ypoxkalt B BapHaHTe C BHeCeHHeM Op- 
TaHOMHMHepasIbHBIX rpanys HwKe, a ypoxKal{ sepa Bbillle, YeM B BapHaHTe C 
BHECCHHeM MHHepasbHbIX TpaHys (OTHOMWeHHe XO3AHCTBEHHO NosesHou wacTH 
ypoxKaa K oOulemy ypoxaio B BapHante Ne 3 paso 0,46, a B BapnanTe Neo 4 
pasuHo 0,51). 

Buecenne B mousy (pocitbopoGakTepHHa 3HauHTebHO NOBbICHIO NO CpaBHEHHIo 
¢ KOHTposiem ypoxKali 3epHa Ha cocy. I1pu 9ToM B BapHaHTe Ned ypoxkali 3ep- 
Ha Bbullle, ueM B BapHaHTe Ne 2, rye BMOUBY BHOCHJICA NOPOWKOBHAHbIN Cynep- 
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(boctpaT. OueBu HO; BHECeHHe (bocipopoOakTepuHa cHoco6cTBoBa0 MOOMIH3a- 
MH 3HAYMTebHbIX KONWYECTB OpraHMyecKoro cocpopa MOyBEI. 


Taoauma 2 


O6muli ypoxai, ypoxali sepHa Ha cocyy-n Bec 1000 sepen 
oo a Eee eee 


Se , Odum yporxailt Ypoxah sepHa Bec 1000 sepex 
payaEe sce Br Ha cocyn B OR K KOHTD. ‘3 rf Ha cocyy | B °/) K KOHTP. Br B °/, K KOHTP. 
4 HEI SBS 100, 0 17,1 100,.0 37,5 -100,0 
2 46,7 .120,9 21,4 125,14 39,8 106, 4 
3 “49,2 yg es ian 0A 131,6 40,3 107,4 
4 44,9 116,3 Zone 135,7 39,3 104,8 
5 45,0 116,5 21,9 128,41 41,0 109, 3 


i ore i : ( 
> Buecenue coctopHprx yqoOpenu (cm. Ta. 2) u pocopoOaKTepHHa He 
OKa3aio0 3HaUHTeMbHOTO BIMAHMA Ha coqepKanve B 3epHe OemKa HM KpaxMasa. 
Bmecre 'c TeM B 3aBHCHMOCTH OT (bopMbI cbociopHBIX yoOpeHul CyMleCTBeHHO 
H3MeCHHJICA cocTaB Geka (cM. TaOJ. 3). 


Ta6Omuna 2 


ConepxkaHHe OemKa H KpaxMaJia B 3epHe MUICHHIIbl 


Besox ; KpaxMaa 
Ned 

BapHantos |8 /, Ha a6c. BJ, kK |B 9%, Ha a6c. Bo, K 
cyx. Bec KOHTD. cyx. Bec KOHTp. 

4 16,19 | 100,0 | 58,71 400,0 

2 46,70 | 4103,4 58,40 99,5 

3 16,07 99,2 | 58,09 98,9 

4 46,70 | 103,14 | 58,09 98,9 

5 16,64 | 102,14 | 56,86 96,8 


Buecenve B NOYBY MOPOWIKOBHAHOrO cynepdoctaTa HesHauHTeIbHO No- 
BbICHO ;110 ‘CpaBHEHHIO C KOHTpOJIeM Cofep2xKaHnHe B 3epHe a30Ta TivauHa HU 
CHH3HJI0 COmepKanke asoTa rioTreHuHa. B Bapvantax NeNe 3 u 4 c BHeceHHeM 
rpaHyJMpoBanHoro cynepdocata cofepKaHve TiHalWHa 3HaudHTeIbHO BBILLEe, 
a. PHOTeEHHHAa CyUIeCTBEHHO HW2XKe, YM B KOHTpose H BapHauTe Ne 2. 


Tavira 3 


Cofepxkanve OOulero as0Ta H a30Ta OeKOBBIX :pakUHt B 3epHe NUIeHHIbI 


: Asor B °, K OOWl. as0Ty BapHanta 
+ Node O6u. asor 8 %, 


OtTHomenne 
a ee Ha a6c. cyx. : ae A aso0T rananuna 
Bec comeBOH a3soT ruoTenuna |430T ritoTeHuHa 


rivaquna 


1 3,05 20,7 40,3 39,0 1,03 
Nee 3,18 21,5 43,0 35,5 1,24 
3 3,05 18,5 53,4 28,1 1,90 
4 3,18 18,4 57,8 23,8 2,42 
5 3,24 19.4 46,4 34,5 1,34 


IIpH BHeceHuH MNOpowKOBHAHOrO cynephoctara BenwunHa oTHOMeHHA 
raivaquH/TuOTeHHH cocTaBuna 1,21, a npH BHeceHuu OpraHOMHHep aJIbHbIx 
FpaHyJl OHa NOBbICHIach Jo 2,42. 
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Tlog BJIMAHMeEM (octopoOakTepHHa CosepxKaHHe OCHOBHBIX OeKOBbIX (pak- 
HHH B SCPpHe H3MCHHJOCb CHJIbHee (10 CpaBHeHHio C KOHTffouleM), 4eM mpH BHe- 
CeHHH B NOYBY NMOPOWKOBHAHOrO cynepdochara. 

Tlonyyenuple JaHHble noKa3bIBaloT, HaCKOJIbKO ycuIOBHa XapakTepHcTuKa 
KauvecTBa 3epHa 0 OOmeMy Cofep2kaHHt0 B HeM Oenka. Tak, B BapHautTax NoNo 2 
4 4 cojepKanne chiIporo MpoTeHHa No as0Ty OMHaKoBO H CocTaBsserT 3,18% , HO 
M10 Ka¥eCTBeEHHOMY COCTaBy OeJIKH 3THX BapHaHTOB pe3KO pa3sMuaroTca. 

Ilo BAvaAHHeM rpaHynHpopaHHBIx yyoOpenuii u cocspopoOakTepuHa 
SHaGHTEIbHO H3MCHHJ0Cb HW CosepxKaHve B 3epHe oc*opHbIX ce_HHeHHii 


(cm. Ta61. 4). Buecenue cynepdocdata u cbociopobaKTep Hua B NOUBY HECKOJIbKO 
MIOBbICHJIO Cofep*Kanue chocdopa B 3epHe. 


Ta6nuta 4 


Cozepmanue B 3epHe nMeHHULI OOmero hochopa u dochopa ppakuHii 


®ocbhop @paknuy B %/, ko Bcemy dochbopy Bapuanta 


—_ a bon = Kuacaotopactsop. dochop 
BapWaHTOB Bec s KOHCTHTYHHOH. 
ob. opr. Heopr. 

1 0,614 78,0 70,8 (ae 22,0 

2 0,692 69,0 63,0 6,0 31,0 

3 0,678 84,1 Tew 6,9 15,9 

4 0,654 84,8 77,6 72 15,2 

5 0,647 i3s2 68,9 6,3 24,8 


Jlanuple Ta6n. 4 cBHJeTeIbCTBYIOT O Pa3JIHYHOM BIMAHHH MOpOUIKOBHAHOrO 
“ rpaHyJIMpoBaHHOrO Ccynepdochata Ha pacnpeysemenue cdbocdopa no dpakuu- 
aM. TaK, NOX BAHAHHeEM cynepdocdaTa B NOpOUIKOBHAHOM COCTOAHHU CHH- 
2KaeTCA MO CPaBHeHHWO C KOHTPOsIeM CosepKanue B 3epHe OOuIero U OpraHHyecKkoro 
KHCOTOpacTBOpHMoro docopa H MoBbilllaeTcA coqep*KaHve KOHCTHTYLHOHHOTO 
cdochbopa. Buecenve Ke B NouBy cynepdocdata B rpaHyMpOBaHHOM Buje MOBEI- 
ulaeT cofepxKaHHe B 3epHe OOMIero H OpraHHyecKoro KHCMOTOpacTBOpHMoro 
dochopa HW CHwKaeT Cosep*KaHve KOHCTHTYWMOHHOrO doedopa. Buecenue doc- 
sopo6akTepuua Ha pacipeyeneHve Pochopa B 3epHe NO PpakUHAM CyLecTBeH- 
HOrO BIHAHHA He OKa3aJo... 

IIpupeyeHuble JaHHbie MoKa3bIBaloT, YTO ycOBHA docopHoro MuTaHHA 
CYUIeCTBCHHO BJIHAIOT Ha OHOXHMHMYeCKHH COCTaB 3epHa MMeHHIbI. OuesaHo, 
PasIHUHbe BUALI PocopHIX yqoOpeHui USMeHAIOT NOCTyNMeHHe NMTATeJIbHbIX 
BeIECTB B PaCTeHHe, OKa3bIBaIOT BJIMAHHe Ha OOMeH BeLIeCTB.H Ha BeCb XOJ 
pa3BHTHA pacTeHHa. 

Hactosamasa paOoTa BbIMOIHeHa NOX pyKoBogcTBoM u.-Kop. AH CCCP 
C. JI. JIppoga, KoTOopoMy aBTop MpHHocuT rayOoky1o OarogqapHoctTD. 


JleHHErpascKHi rocyapcTBeHHBIi YHHBepcuTeT TloctynHa10 
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Jloxaayui AranemMmun Hayk CCCP 
1956. Tom 108, M 1 


@H3HOJIOTHA 
P. C. MOJIAKOBA 


0 B3AMMOCBS3H: BEJIMYMHbI HM CTPOEHMA MO3rA HEKOTOPbIX 
BHOB FPbISYHOB C HX OBPA3OM DKH3HH HM JBUTATEJIbHOH 
AKTHBHOCTbIO 


([Tpedcmaéazeno akademukom JI. A. Op6enu 2 1X 18585) 


B nacTosmel paOoTe Ha mpuMepe rpbi3yHOB JesaeTCA NOMbITKa yCTAaHOBHTb 
CBA3b M@Ky BeJIMIMHOM MH CTpoeHHeM MoSra H eo OTJeM0B H COpasoM 2KH3 HH 
X%KMBOTHOFO B NOCTHATAaJIbHOM TepHoye pasBHTHA. Ha 3HayeHHe JBHKeCHHH B 
(OpMHpoBaHHU HeEpBHOM cucTeMbI yKa3biBan eue M1. M. Ceyenos (*). Uccnego- 
BaHHA B3aHMOCBA3H BHEWIHHX yCJOBHH Cc BeMYHHOM HM CTpyKTypou Mosra po 
BOMIHCh Ha pbiOax (74), ampuOuax (°), mTumax (° 8), rppisyHax (°,°® **). 


600 


600 


% 
= 
S 
S 
S 
S 
S 
S 


400 


200 


Re (en en esac OE PT yi a il 
Bec mena 6 2 


Puc. 1. Bo3pacrupie H3MCHCHHA BeCa MO3ra PpbISYHOB NOc1e PO**KTeHHA. 
xX — OTKPbITHE Tla3. @ — 2KeNTOFOPJaA MbILLIb, 6 — noneBaa MBILUb, 
6 — PbhKawH NMOJIeBKa, 2 — cepand nNomeBKa 


Bonbuloe pasnooOpasve o6pasa %KH3HU TpbISyHOB H BO3MOXKHOCTD nomyye- 
HUA MaTephadla B OOMbIIOM KOJIMYECTBE NOCYAKUIM OCHOBaHHeM K BbIOOpy sToli 
rpylllbl KUBOTHBIX JId paOoTEI. MccneqoBano 270 9K3. 4 BHAOB rpbIsyHos, 
NpHHaqekalluxX K Pa3sJIMYHBIM CHCTeMaTHYeCKHM M SKOMOrHYeCKHM rpynmaM 
MBIMeH (KeTOropjad Mbilub Apodemus flavicollis Melch. u nonepan MBnUIb 
Apodemus agrarius Pall.)  nonespok (cepaa noneska Microtus arvalis Pall. 
M pbpkad Momeska Clethrionomys glareolus Schr.). 

B paHHui nepvoq KM3HH Mosr pacter ObicTpee APyrux opraHoB; 3TO ABse- 
Hue OblIo OTMeyeHoO Bapom Aad pasBuTHA 3apoybiuia (7*). Han6omee 6uicTpprit 
pocT Mosra HaOvlofaeTCA JO OTKpbITHA rvia3. (cM. puc. 1). Tak HallpHMep, Bec 
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Mo3ra 2-2HeBHOH cepol nomeBKH, paBubiii 110 mr npn pece Tena 1,81, K Mo- 
MeHTY Mpo3peBaHHA BospactaeT B CpeqHeM Ao 380 mr (mpu*Bece Tena 4,5—5 r), 
T. €., B 3,5 pasa. C MoMeHTa Mpo3peBaHHsA Bec Mosra BOspacTaeT IIpHMepHO JO: 
480 mr (pu Bece Tena 30—32 r), T.e.B 1,2 pas3a. B nepape HH KH3HH pa3Hulla 
B BeJIMYHHe MoO3ra y 4 BUAOB PpbISyHOB He3HadHTesbHa. PaswuHe B BeCe MO3ra 
MOABJIACTCA K MOMCHTY OTKPBITHA Tla3 H OCOOeCHHO BeJIHKO Y B3POCJIbIX OCObel. 
Y xKeuToropol MBM pocT Mosra HJeT ObicTpee, ueM y MoneBOH MBILIN, y pbi- 
*KeH MomeBKH OpicTpee, yem y cepoli nonesKu “(puc. 1). 

Pasnmune B BeHUHHE MO3ra TeCHO CBA3AHO C HHTeHCHBHOCTbIO OOMeHa 
Beulects (*°) H MOBeeCHHEM XKHBOTHOTO, T. e. BBbICIUEeli HEPBHOH JleATeIbHOCTbIO. 
HanOonee kKpynubIM Mo3roM oOsagqaeT xeNTOropsiad MbIb (760—770 mr, 

un 2,3—2,5% or Beca Tea)*. CnomwKHOCTh NOBeAeHHA, Goumbluad [BHraTeIbHaTA 
aKTHBHOCTb, BbICOKHH YypoBeHb OOMeHa, 3HaUHTeJIbHOe pasBHTHe oOpraHoB. 
4YYBCTB — BCE 3TO, MOBHJHMOMY, He MOXKET HE HaXOJMTbCA B CBA3H C OonbUeli 
BeJIMUHHOM H CIOPKHOCTbIO CTPOCHHA MOBra Y 3TOFO Ba 10 CpaBHeHMio C [pyru- 
MH HCCJIe(OBaHHbIMH Ppbi3yHaMH. PKeuITOropsaa MbIllb — CeMeHosHad (popma 

€ OY€Hb OFpaHHYeHHbIM BbIOOPOM KOPpMoOB. Bo3MOxKHO, YTO KaOpHHbI ceMeH- 
HOH KOPM OKa3aJI BJIMAHHe Ha YpOBeHb OOMeHa BellecTB. Y Mblluel ypoBeHb 3TOT 
BbILUe, YEM Y MOJIEBOK, O ¥EM FOBOPHT Oovlee COBepWIeHHad HX TepMoperyJALHA 
(7%). Kpome Toro, B npoecce Jo6pipaHusa HW 3anacaHusa cemaH (Wo 4 Kr xKenyyeli) 
(**) 2KenTOropsad MbILb MposBseT OombUlyiO JBHTaTebHY!O aKTHBHOCTS, 
4TO Tak>Ke TOBOPHT O OombuleH SHEprHH OOMeHa 3TOFO BHa MO CpaBHeHHIO Cc 
Apyr¥Mu. 3umoli, HampHMep, oHa mpoberaerT no cHery Jo 560 MB JeHb, B Cpen- 
HeM 329 M**, ma3aeT NO KyCTapHuKaM H JlepeBbaM (rye B Aymuax ycrpanBaer 
rHe3la HW 3allacaeT KOpM), MpHueM JBHXKeHHA ee OTMMUAIOTCA OOOH JOBKO- 
CTbIO, TOUHOCTbIO H pasHooOpa3svem. AKTHBHa B CYMePKH H HOUbIO, B CBA3H C 
4eM Y Hee XOPOUIO pa3sBHTbI 3peHHe, OOOHAHHE Hi CyyX. 

Ilonepasdt MbIlliib MMTaeTCa, Hapsyly C CeMeHaMH, 3eCHbIMH YaCTAMH pacte- 
HHH, HACeEKOMBIMH, YeEpBAMH H Ap. OHa MeHee MOABHXKHA M0 CpaBHeHHW C Kes- 
ToropJioH Mblllbio. Tak, AuiHHa ee AHeBHOrO Mpobera mo cHery — 184 m. Un- 
CTHHKT 3alacaHHA pasBHT cma6ee. AKTHBHA B JJHEBHOe BpeMa H B CyMepkKH. Mosr 
ee MeCHbIUe, 4eEM y MpesbIyuero Bua (580—590 mr, umn 1,8—1,6% or Beca 
Tela). ; ‘ 

OcHoBy MHTaHHA Cepol NomeBKH COCTaBJIAIOT 3emeHbIe YacTH pacTeHHi. V3. 
HCCJIeAOBaHHbIX BHJOB OHA HaHMeHee MOABHKHA B CBA3H C TEM, YTO HaXOMUT 
KOPM B H300HJIHH BOKpyr Hopbl. Ee JHeBHbIe MepeBHKCHHA He MPeBbIIaloT 
ylecatKa Metpos (14). J/pwoKeHHaA O¥eHb OHOOOPasHbI HW HECOXKHbI (mpoOeKKU 
10 KOPMoBbIM TpomaM). MucTHHKT 3amacaHHa BbIPaxKeH Kpaline ciaOo. Opra- 
HbI OOOHAHHA H 3peCHHA pasBHTbI cyla6ee, vem y ApyrHx BusoB. Mosr ee To 
BeJIMUHHe — HaMMeHbINHH 43 UccmeqOBaHHbIX rpbisyHoB (450 mr, uu 1,1— 
1,2% or Beca Tena). Menbuiaid NOJBHKHOCTb MO CpaBHeHHlo C MbIIllaMH H, B 
OCOOeCHHOCTH, C X%KeNTOrOpsON MbIIbIO, MeHee Ppa3sBHTbIe OpraHbl YYBCTB, MHTa- 
HHe€ MaJlOKasIOPHHHbIM TpaBAHHCTbIM KOPMOM — CBA3aHO, BePOATHO, C MeHb- 
eH BeMYHHOH MO3ra CepoH MOJIEBKH. 

Pppkast NoseskKa 10 THY NMTAHHA OTNMYAeTCA OT CepOH NOMeBKH TEM, YTO 
B €€ pallHOHe 3HaUHTeEbHY!0 POsb HTpatoT CeMeHa H XKHBOTHDIH KopM. Oua Oo- 
lee No{BWKHa, JJIMHa JHEBHOrO Mmpobera Mo cHery paBHa B cpequem 94M (Jo 
260 m); a3aeT 0 JepeBbaAM HW KycTapHukaM. MucTHHKT 3anacaHHA pasBuT y 
Hee CHJIbHee, 4eM y CepoOH TOeBKH, XOTA OObIMHO 3aMlaCcbl HeBeJIMKH (Gale 
B cBa3H CO CMeIIaHHbIM IHTaHHeM H CYTOUHbIM PHTMOM aKTHBHOCTH, O11u3KuM K 
MbIUaM, OpfaHbl 3peHHA H OOOHAHHA pasBHTbl Jyulle, YeM Y CepOH MNOJIeBKH. 
Mosr ee 3HawHTembHO KpynHee, 4eM y Mpesbiqymero Bua (580—570 Mr, HAH: 
1,7% oT Beca Tema). 


* 3yecb H JaJblile CpaBHHBalOTCA BSPOCJIble XKHBOTHBIC C O/MHAKOBbIM BeCOM Tea (28 r). 
** Jlannple moO BeJIMuHHe mpoberoB Ipbi3yHOB MpHBOAATCA MO JIMYHOMY COOOILEHHIO: 
TI. A. Caupufenko. 
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CpaBHeHve BeMUMHbI OOMbIINX NOyWIapH MOKasbIBaeT, YTO H 3\eCb B IPO- 
Wecce POCcTa HaOmOfaloTOd pasIHUMA, CBASAHHbIe C 9KOJOrHYeCKMMU oco0eHHO- 
cTAMM Bua, Han6onee KpymHble Oonplive NomylapHaA — y *KesTOrOpJOu 
mpl (1,7% oT Beca Tea u 54% oT Beca Mosra), HaHMeHbLIMe—y CepoH MoveB- 
Ku (0,96% or Beca Tena u 50,3% or seca Mo3ra). Y MouleBoH MbIIUM OHH 
CocTaBsAIOT, COOTBETCTBeHHO, 1,2 u 52,4% y pbpKeit nomeBKu 1,3 u 53,6%. 

PasByTve opraHoB 4yBCTB ABJAeTCA, OMHHM M3 MOMLHbIX PakTOpOB (popMu- 
popanus Mosra. B HacTosuleM KfPaTKOM COOOLIeHHH MbI ORPaHHUHMCA U3JIOKEe- 


Gec mena. 


Puc. 2. BospacTHble H3MeHeHHA BeCa OOOHATEbHBIX JIYKOBHI, Tpbl- 
3yHOB. @ — %KeITOrOpsaA MbIlllb, 6 — Cepaa_NoleBKa 
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HHeM J[aHHbIX O MOCTIMOPHOHAIbHOM pocTe YaCTH MOSFOBOrO OTJeMa OOOHATEIb- 
HOO 'aHasH3saTopa — OOOHATEJIbHBIX JIYKOBHIL. ? 

Benwunvua sToH yvacTH OOOHATeMbHOTO aHaM3aTOpa CBA3aHa C SKOMOrHeH 
BUla, C THIIOM IIMTaHHA. A pHTMOM CyTOUHOK akTHBHOCcTH. IIpuH pomxkAeHHU U B 
TIepBble HH XKM3HH OOOHATEJbHbIe JOH JIYKOBHUbI BCeX 4 BHOB FpbISyHOB M10 
BeIMUHHE OTMMUAIOTCA He3HaUNTeIbHO: y 5-HEBHOM  KeJTOrOpJIOM MBI BeC 
UX papeH 6 mr, To cocTaBsseT 2,9% oT BeCa Mosra, y Cepol MOMeBKH STOTO Ke © 
Bospacta 7,6 mr, HH 2,7% oT Beca Mosra (cM. puc. 2). B JanbHeluiem pocT Hx 
ueT HeoquHakoBo. Y B3pocmoH ceMeHOAAHOH, BeyileH HOUHOH uM CyMeper- 
HbIM OOpa3 KU3HH XKesTOFOpON. MbUMH OOOHATEIbHbIC JYKOBULbI 3HAYHTeEIbHO 
Kpynuee (B cpeguem 33,4 mr, unu 0,1% oT Beca Tena H4,5%OT Beca MoSsra), 
yeM y TpaBOARHOM cepol nomesKu (15 mr, umn 0,05% or Beca Tena u 3,2% oT 
Beca Mosra). AKTHBHbIe MOHCKH C€MAH Mpe€HMyLLeCTBeEHHO B HOUHOe BpeMA Tpe- 
OyiOT OT X%KeJITOFOPJON MbILUH XOPOMO Pa3BUTbIX OPraHOB YYBCTB; Cepol MomeB- 
Ke MpoOule OTbICKHBaTb TIMULy, HU B CBA3H C 9THM OpraHbl OOOHAHHA Pa3SBHTbI y 
Hee cyladee. Y B3pocblx ocobel MomeBO MBH OOOHATEMbHbIC JTYKOBHIbI BECAT 
B cpeyHem 24,8 mr, uTo cocraBaserT 0,08% oT Beca Tesla H 4,3% oT Beca Mosra, 
y pbekeH MOMeBKH, COOTBeTCTBeHHO, 20,4 mr, usu 0,09 u 3,7%. 

Kpome pa3IMuva B BEHUMHe OOOHATEIBHBIX JIVKOBHUIL, y HCCeyeMbIX BHOB 
TPbISyHOB HMeeTCA pasHHlla. 4 B OCOOeCHHOCTAX UX FUCTOMOTMYeCKOTO CTPpoOeHHA 
(cm. puc. 3 n 4). Y xenTOropsOl MbIIUM B rIOMepyJIAPHOM Cs10e KTyOOUKH Gostee 
KPYMHble, KpyrvioH PopMbI, Oomee pe3KO OTTPAHHYeHbI 3CPHVCTHIMH KseTKaMU 
pyr oT Apyra. Y cepo nomesku KyOOUKH Mesbue, OBAIbHOL (OpMbI, OTTpaHu- 
YeHbI Hepe3ko, HHOra CMBaloTca MexKAy coOol. IIpu 6ompueh BenmuunHe o60- 
HATCJIbHbIX JIYKOBHIL KOJIMYECTBO 3CPHHCTHIX KJICTOK, pa3rpaHHUHBalollAx KJy- 
OouKH, y *KeTOrOpsOM MBI Oombe, ¥eM y Cepol HoeBKU. Bowpuiee pa3sBuTue 
y 2KeNTOOPJON MbILIH 3epHHCTOrO COM, OTHOCALMeroca K acepeHTHOHM cucTe- 
me (1°), B CPaBHeHHH C cepot NomeBKOM MOXeET ObITh CBAZAHO C HOMCKAMM CeMAH 
WM HOUHBIM OOpa3som 2%KH3HH. I]nekcucopMubI cmol wupe y *KeToropso# MBH, 
uem y Cepolt NomeBKH, H B HeM Oombile KeTOK, MUTpUpOBaBLIAX M3 MUTPaIbHOTO 
CuO. 

HamMune JOBObHO KpyNHbIX OOOHATEbHBIX JIYKOBHI, BbICTYMaIOMlUx Ha 
BCIO AMHY 3a MepeqHuH Kpal OombWIMX NoMywapul, a TakxKe CMIbHO pasBuTaa 
COOHATEbHad BETBb TPOHHHUHOTO HEPBa FOBOPAT O 3HaYHTebHOM pow O6OHA- 
HMA B KU3HH FpblsyHOs. 

B onpirax I]. A. Caupugenko (1°) no pasbicKHBaHHIo MBILNIeBUHbIM rpbisy- 
HaMH C€MAH, 3apbITbIX B 3EMJIIO, KeITOFOPJAaA MbIlb Paspbisia 6esoulM60uHO 
98,6% MecT, rye Obl 3aKoNaHbI ceMeHa. OmbITaMM ycTaHOBJIeHO, YTO %KeNTO- 
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Puc. 3. TopH30uTaibHble cpe3bl vepe3 OOOHATeNMbHYIO JIyKOBHUy 2%xemToropmon 

Mbit (A) 4 cepolt nomesKu (5). 1 — nepudpepwueckuit coli OOOHATeMBHBIX BONOKOH, 

2 — colt knyOouKoB, 3 — HapyKHbIli IeKcnPopMHbIM (MOMeKYApHBIN) cno, 4— 

COM MHTpasbHbIX KuIeTOK, 5 — BHYTPeHHHH MeKcHOpMHbIH con, 6 — cok 3ep- 

HHCTBIX KJl@TOK H BOJIOKOH Oemoro BellecTBa, 7— COM SMeHAHMbI (MepHBeHTpHKy- 

JISpHbIH). Cpesbl ClemaHbI Ha OMHOM ypOBHe (cepeqHHa OOOHATeIBHOM JyKOBUIIbI). 
Bugua pasHulia B BeAHYHHe OOOHATEIBHBIX NyKOBULL (44 X) 


A 


i 
Zz a 
4 ai 
j ’ 
o 
6 
o 
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Puc. 4. Topw30nTasbuble cpe3bl Yepe3 OOOHATEbHYIO JIYKOBHILY *KelToropson mpm (A) uw cepot 
nomesku (5). O6osHayeHHA Te %Ke, uTO Ha puc. 3 (110X) 


TAH, rv. 108, Ne 1, Monaxopa 


Topsaxt MbIlIb PpaCNOSHaeT CeMeHa, 3apbITble. B. 3eMJIO:.Ha ruyOUHy He TOMbKO 
3—5,7 4 11 cM, Ho u Ha 30 cM (17), Tlomesasn MBILIb TOUH@ Paspbisia 84% mecr, 
rye Ob 3aKOMaHbI CeMeHa, pbpKad NomeBKa 85,3% . 3 Bcex BuOB PpbISVHOB, 


yuacTBOBaBLIHX B ONbITe, Cepad NowleBKa Obla HalMeHee cnocoOHol K po- 
3bICKY KOPMa, 3apbITOrO B 3eMJIIO. 


Pes3yiIbTaTbl STHX OMBITOB B OCHOBHOM corsacyloTCd ¢C HalIvmMu jaHHbIMH 
‘0 BEJIMYHHE WH CTPOCHHH OOOHATEJbHbIX JYKOBUI, y 3THX BUOB pbi3yHoB. Bowb- 
iad BEMUMHA OOOHATEJbHBIX JIYKOBUL Y NOMeBOFi MBILUH B CPaBHeHMH C pyrumu 


BuyaMu MOKECT ObITh OObACHEHA TeM, UTO B €€ NMHTAHHH OCOOeCHHO 3HaYHTeIbHOe 
ME€CTO 3a4HHMAaIOT HACCKOMBIe. 


IIpeqcraBuieHHble B HacTOAUel CTaTbe MaTepHaJIbI NOKa3bIBaIOT B3AHMOCBA3b 
BeJIMYHHbI WH CTPOCHHA Mo3sra C 0Opa3s0M KH3HH HV BUraTebHOH AKTHBHOCTbW. 

BeipaxkKaio OnarogapHocts mpod. UM. JI. Crpenbuukopy 3a pyKOBocTBo u pay 
IJ@HHbIX 3aMe¥YaHHH TIP BbIMOHeHHH HacToalelt paOorTbl, 


EctectBeHHo-Hay¥Hbii HHCTHTyT uM. IT. ©. Jlecrara Tloctynusao 
AkajlemHu nefaroruyeckHx HayK PCOCP 17 IX 1955 


IHMTHPOBAHHAS JIMTEPATYPA 


Vey Me eGeue Ho BL) Vetp: tp../ 1985;) cp: 168." 4rE Hell esi oe e Kn ne 
M.H. Ky penuua, Ouepkn no o6mjHM Bolpocam ux1HOJorHH, 1953. %P. A. Bpas 
‘“ruuckaa, JAH, 59, Ne 6 (1948), 4A. H..CBetoBpugos, Tp. 3007. uxucr. AH 
CCCP, 18, 390 (1953). ® B.C. MatTBees, Tp. V BceconwsH. cbesfa aHaT., rucTou., 9M6- 
pHot,, 195! ctp. 68. 8 JI. K. Wlanomuuxros, JAH, 91, Ne 3 (1953). * JI Ko Wl a- - 
NOWHHKOB, 3oom. *ypH., 33, B. 1, 679 (1954). §& T.:A: Cxes op mosa, JAH, 
94,'No2 (1954). ® HW. 0. Crpeabunxkos, JAH, 88, Ne2 (1953). *° M. O. Type 
Buu, Tr. X. Bu xoBpeKkaag, A. YpanospeKkuh, CO. tp. Mu-ta Bec. HepBH. ear., 
B. 1,3 (1929). 4 H. Stéphan, Morphol. Jahrbuch, 93, H. 4, 426 (1954). 1K. Bep, 
Uctopun pasBsuTaa »xHBoTHBIX, 1, 1950. 3H. WT. Crpeapuunxkos, Mss. _AH CeCPs 
cep. 6uon., Ne 2, 276 (1940). 44H. TI. Haymos, OuepkH CpaBHHTeIbHOH SKOJIOrHA 
MBINeCBHIHBIX PpbIsyHOB, 1948, crp. 21, 28,55. ®& A. C. Allison, J. Comp. Neurol., 
98, Ne 2, 309 (1953). %H. A.CBupugeHKo, 3000. mypH., 30, 4, 344 (1951). 
71], A. CpaupugeHKo, 300m. xypH., 33, 876 (1954). 
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Jloknann Anagemun nwayr CCCP 
TR 1956. Tom 108, Ne 1 


MTAPA3HTOJOL HT 


Cc. ©. MFIOTE 
K ®H3HOJIOTHH NHTAHHSA TAJIWIOBOHW HEMATOJ)IbI 
(Il pedcmaszeno akademukom K. H. Cxpabunoim 30 XI 1855) 


OTAHUNTeENbHOH OCOOCHHOCTHIO BO3JCHCTBHA PaJJIOBOH HeEMaTOJbI Ha pacTe-- 
HHe ABJIACTCH, KAK H3BECTHO, pa3BHTHe Ha KOPHAX TaJOB MH TMraHTCKHX KJle- 
TOK B HUX. Ilocmequve paccMaTpHBaIoTcA Kak TpoPuyeckHe MOCpeHHKH Mey 
HeMaToJOl u pacteHHem (4, ©). MHorve aBTOpbl CUMTAIOT, YTO PHPaHTCKaH KJIeT-- 
Ka — MHOrosjepHbiit cHHNHTHH (4). OfHaKO MOXHO BbICKa3aTb Apyryt, Ooee 
BeEPOATHY!0 MBICJIb, COracHO KOTOPOH PHraHTCKad KJleTKa BOSHHKAeT B Pe3YyJIb- 
TaTe MHOrOKpaTHOrO JeseHuA Apa 6e3 conyTcTBy1ollero AeMeHHA Na3sMbl. Ha 
9TO, BO-lepBbIX, YKa3bIBaeT THMHUYHOe IA THFaHTCKHX KJIETOK CKOMJIeHHe Aep 
B OJHOM H TOM Ke MECTe M1a3MbIl THPaHTCKOH KJIeTKH (*), H BO-BTOPbIX, OOe€HEHHE 
raJIOB HYKJICHHOBbIMH KHCJIOTAMH, YTO.B aHaJIOPHYHbIX CyyaAx, MPHBOAHT 
TaKKe K poOcTy rHraHTCKHX KJeTOK (*), 

Ileb1o HallHX OMbITOB ObINO TpoceqUTb peaKUHH pacTeHHA Ha FaJJIOByIoO- 
HemaTojy: (Meloidogyne incognita), AHamH3bl, Kak TpaBuso, MpOBOAMJHCb. 
THCTOXHMHYeCKH Ha KOPHAX OFyplOB, TOMATOB, a TakK%Ke B LWesAX CpaBHeHHA 
Ha CcalaTe, OeroHHAX, ropoxe, peguce, Kykypy3e. Mccneqopanuch AbixaHue,,. 
UbIXaTeJIbHble (epMeHTHI, PH, a30THcTHIH OOMeH H C*bH3HOMOrHYeCKH AKTHBHbIe- 
BellecTBa. BblJid HCMOb30BaHbI JIA HCCeEOBAHHA MpocTHle HU CJIOMKHbIe (CHH-- 
raJiJibl), KpelKve H paspyllarollveca rayibl, a TaK%Ke 3fOpoBble KOPHH. J]bIxa- 
TeJIbHbIH KOSPPHUMEHT OKA3aJICA B KOPHAX 3OPOBbIX OF yPILOB paBHbIM 0,8 B ras-- 
Jax Kpelkux 0,6, B paspymarouuxca 0,7. Tlormomenue Kucnopoja Ha | r B Yac 
OKa3aJIOCb: y 3Q0PpOBbIX KopHed 0,45, B ramax KpenkKuX 1,53, B rammax pa3spy-. 
WeHHbIX 0,51. Jia BHIdCHeHHA MPHIHH YBeJIMYCHHA HHTCHCHBHOCTH JbIXaHHA 
OOJIbHbIX KOPHeH MepedHCJICHHBIX BbIIMe PacTeHHH HaMH MpOBOMINCb UcceO-- 
BaHUA J[bIXATeJIbHbIX (bepMeHTOB. B MecTax oOpa30BaHHA rasJIOB pe3KO aKTH- 
BH3HPOBaJINCb NepoKCua3a HW WHTOXpomokcuHyas3a. I lonud enosoKcn asa Opisia 06-- 
HapyeHa B rasmax pequca. AKTHBaLMA OKHCJHTeIbHBIX (PEPMEHTOB MpOHCxo-. 
usa MpAMO MpOMOPpUHOHAaIbHO CTeNeHH pa3BHTHA rannos. Mccneqopanne: 
KHCJIOTHOCTH aslo cueqyroulve pesysbTaTbI: pH 3fopoBoro KOpHA OKa3asOCcb. 
B TlapeHxume 4,8, npopojamue nyyKH 5,2; ranma Kpenkoro 6,8—7,0; ranna 
paspyularolleroca 7,2—8,0. Takoe pe3kKoe Bo3pacTaHHe WesIOUHOCTH, Kak TO-- 
Ka3aJIH JaJIbHeEHWIMe ONbITbI, BbISbIBAeTCA MIPOFPeCCHBHbIM HAKOMJICHHeEM aMMH- 
aka B MeCTaX HaxOXKJ\eHHA HeMaToybl. AMMHaK olpeflesaica peakTuBom Hec- 
caepa. 

Jina w3yyeHHA asoTHOro oOOMeHa aJbl MccnefoBanuch Ha HasMune 
SH-rpyll, AMMHOKUCIOT, HYKJI@EHHOBEIX KUCJOT H OeiKa. OcBo6omeHne cymbru- 
APWJIbHbIX py yKasbiBaeT Ha pacilenMenve MOJeKya Geka 10 MeCTY WuCyIb- 
(PUAHEIX MOCTHKOB. B rasax, OOpaOoTaHHbIX alleTaTOM IlMHKa HW HUTPoNpyccu- 
OM HaTpHx, y TOMOBHOrO KOHIa CaMOK B lipefesaxX rHraHTCKMX KJeTOK OOpa- 
3yeTCA HHTCHCHBHOE OKpalllHBaHHe, CBHeTebCTByIOULee O HamMuNM SH-rpymn. 
AMHHOKHCJIOTHI ONpeyenAIHCb HHHTHApHHOM. Ilo Mepe pocta ram0B HX KONH- 
yecTBa yBeIMUMBaioTca. PeakTHBOM Y HHA HCCIeAOBaJIUCb HYKJICHHOBbIC KHCJIOTHI- 
KosnuecTBo pHOoHyKeHHOBOM KHCAOTbI B MapeHXHMe TaJJIOB yMeHbIWaeTcsr 
B MecTaX HaXOKJICHHA HeEMaTOJ, THMOHYKJIe@HHOBaA KHCIOTa 6e3 H3MeHeHHE- 
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“CreQoBaTebHO, MO AelicTBHeM 9KCKpeTa HeMaTOJbI NpOHCXo_UT pacueneHHe 
OemKa JO Ooulee MPOCTbIX a3OTHCTHIX CoeqHHEHHIT, KOTORBIMH OHA MHTaeTcA. 
B wesiX W3yYeHHA MpHUHHbI pocta ranoB Obl UccMe_OBaHbI (pu3HovIorH- 
wecKHe akTHBHbIe BeljecTBa. A. A. Yctuuos (*) npexmomaraer, uTo poct ramoB 
OOYCJIOBIMBaeTCH TOpMoHaMH pocta. Bent (7) cuntaet, uTo 6e3 ayKCHHa HeT 
pocta. Hamu Opin mposenaHbl rHcTOXHMHYeCKHe aHaJIM3bl Ha reTepoayKCHH. 
XapakTepHoro OKpalllMBaHHA nomyyeHo He Obio. Buonornueckaa mpo6a Ha 
ayKCHH MpOBOMHaCb Ha KOJICONTHIAX OBCa HeCPaBHHBaJlaCb CO IIKaNol pas- 
JIMYHBIX KOHUECHTpalw rerepoaykcuHa. Pocr kKoyleontusel B 9SupHOH BBI- 
TAHKKE H3 PaJWIOB HE MpeBbILaJI pOcTa, NOKa3aHHOrO B KOHTpoue (34OpoBble Kop- 
HH). AHaJIM3bl TOKCHHOB NPOBOAMIHCb No cueqyouel MetoyuKe. M3 ramos u 3 
-3QOPOBbIX KOPHeH JeaIMCb BOJHIe BBITAKKH (1 : 100), KHMATHANCD (AIA yHHY- 
TOXKeHHA (ePMEHTOB), WH B HUX BbIPAaHBaHCb MpOPocTKH a3HaTcKOH dacouH 
(Phaseolus aureus). Ilo H3MeHeHHIo Tema poctTa KOpelKOB oMpeyesssoch Ha- 
JIH4He TOKCHHOB. 3a mepsple 26 vac. pocT KOpellIKOB (pacoJIH B BbITA2KKaX H3 rau- 
JIOB ObII CHJIbHO 3aTOPMOXKEH 0 CpaBHEHHo C BHITAXKKAMH M3 3,OPOBbIX KOpHeli. 
OHako Io Mepe pocta pacTeHHlt TOKcHYeCKoe JelCTBHe BbITAKeK H3 raJJIOB CKa- 
-3bIBaJIOCb BCE MEHbIe H MeHbUIe H MO HCTeyeHHH 2 CyTOK CTaJIO CTHMYJMpOBaTb 
pocT kopeuikos. Uepes 5 qHel KOpelKH B BbITAKKe H3 CTApPbIX rasOB O6orHa- 
JIM POCT KOPeLIKOB H3 3QOPOBbIX KOPHeli IpHMepHoO Ha 30%, a H3 BOAbI—Ha 150%. 
CreqopaTeIbHO, ras OOpa3yertca He B pesyIbTAaTe BO3JeHCTBUA OCOOBIX rop- 
MOHOB POCTa, BO3HHKAIOWIHX B CaMOM paCTeHHH, a HJIH MOJ| BIMAHHEM TOKCHHOB, 
BbIJeIACMbIX CaMOH HeMaTOJOH, HH, Ckopee BCero, MpOAyKTOB B3aHMoOseH- 
CTBHA HeMATOJbI C pacTeHHeM. OTH TOKCHHbI H H3MCHAIOT HOPMAJIbHBIe POCTOBbIe 
mpoueccst. M3pectuo (*), uro HeKOTOpble AMMHOKHCAOTHI CTHMYJIMPY!OT MaTO- 
JIorHuecKkoe pa3pacTaHHe MepHcTeMbI. Bo3Mox%KHO, 4TO OCBOOOKAeHHE HeMATO- 
WaMH aMHHOKHCJIOT HW ABJIAeTCA NPHYHHOH pocta rasoB. PaspacraHHe MepH- 
CTEMbI IIPOHCXOAHT Ha WYTAX HHCXOJAULHX TOKOB B PpacTeHHH, HeCyMHX MposyK- 
Tbl CHHTe3a. Tak KaK B raJiie HOPMAJIbHbIe MpOUeccbl pocTa MPHOCTaHOBJIeHbI, TO 
MOCTYMarollHe MHTATeJIbHbIe BeLLECTBA HCMOJb3yIOTCH PaCTeCHHeM HETMOJIHOCTHO, 
YTO CHOCOOcTBYyeT Pa3BHTHIO HeMaTOAbI. C APyrol CTOPOHb!, raJiJI MO%KHO pac- 
-CMaTPHBaTb Kak 3all[HTHbIM Oapbep pacTeHHA OT BO3JeHCTBUA HeEMATOJbI. 

Ilo Mepe %KH3HH raJOBad HeMaTOJa JOBOJHT rai Oo Takoro cOCTOAHHA 
{olleauuBaHve, HaKOMeHve MpOAYKTOB %KH3HEEATEIbHOCTH), TO JaJbHel- 
mee ee mpeOblBaHHe B Tale CTAHOBHTCA HEBO3MOXKHbIM, H JIMYHHKH MOKH]aioT 
ras (CHHras), ycTylaa MecTo calipoOvoTHuecKHM HeMaTojaM (1,?). 

Pa6ota IpoBoyusacb Nox pyKoBoycTBom mpod. A. A. Ilapamonopa B TeCHOM 
‘KOHTAKTe C JOKTOPOM OnosorHyecKkHX HayK K. T. CyxopyKoBbIM, KOTOPbIM aBTOP 
BbIPaKaeT MPH3HAaTeJbHOCTD. 


TenbMHHTONOrHYecKad sa6opaTopHsA Tlocrynu0 
Axayemuu Hayk CCCP 25 XI 1955 


IMTHPOBAHHAS JIMTEPATYPA 


1A. A. Ilapamouos, Tp. Tenpmuntonor. na6. AH CCCP, 4 (1952). 7 A. A. 
Ilapamouos, 3o0u. xypu., 33, 5(1954). 3. A. CaOuuHuUH. O 3Ha4eHHH KOpHe- 
BOH CHCTeMBI B X*KH3HefedTenbHocTH pactenui, 1949. 4A. A. YctuuHoB, Tp. Sooa. 
uuct. AH CCCP, 9 (1951). 5 Christi J. R. Host, Proc. Helm. Washingt., 16, 2 
(1949). ®0O. Orsos, Untersuchungen iiber die sogenannten Neuro-Hormonen Protoplas- 
ma, 6, 3, 1936. 7 F. M. Went, Rec. Trav. Bot. Néerl., 25 (1928). ®R. A. Stein- 
‘berg, Bull. Torrey Bot. Club, 78, Ne 3 (1951). 
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Jlokuagn AKkagemun wnayx CCCP 
. - «N 4956. Tom 108, Ne 1 


ITTAPA3BHTOJIOLH# 


K. M. PbDKHKOB, H. M. TYBAHOB u K.. Tl. ®EXOPOB 


PACHIM®POBKA BHOJIOTHYECKOFO WMKJIA MPOTOCTPOHIHJIKOCOB 
3ANLA-BEJIAKA 


(Ilpedcmaénexo axademukom K. HM. Ckpsbunorm 380 XI 1955) 


HccneqopaHuaA, pe3yJIbTaTbl KOTOPbIX H3JlaraloTcH B HaCcTOMMeH CTaTbe, 
NpoBoqusuch:B AkyTHH BeTHHe Mecalbl 1955 r. B MepHoy paOoTbI Tam 9KcrIe- 
quunn Tenpmuutosoruyeckoh ma6opatopuH AH CCCP. Pa6ora mposogusach 
B Mernuo-Kanramacckom palione, rye B TeyeHve pala eT COTpyHuKaMH S1kKyT- 
ckoro dumuana’ AH CCCP segytca crayuoHapHble HaOmiofeHuA lo OMONOrHH 
HM SKOJOrHH 3aliia-Oeiaka. 

[Ipeqnowraranocb, YTO HeMaJIOBaxKHAA POJb B PAY *akTopoB, OOycOBsN- 
BalolllHX KoOJIeOaHHe YMCICHHOCTH 3aHleB, MpHHaiexKUT TeJIbMHHTaM. B cBA3H 
C STHM ObIIO TIPeAMPHHATO eTabHOe H3yyeHHe (bayHbI TeNbMMHTOB AKYT- 
cKoro 8alilla HW JMHAMMKU OTJCJIbHbIX TeJIbMHHTO30B. B mane 3THX PaooT mpo- 
-BOAHMIHCb WH HccweoBaHHA NO pacwiMppoBKe OvoNorMyecKorO WHKIa MpoTo- 
CTPOHTHJIIOCOB. is 

I]poTocTpoHrHJUOCbl OTHOCATCA K UHCJY CAMbIX PaCIpoOcTpaHeHHbIX H HaH6o- 
jilee MaTOreHHbIX TeJIbMHHTOB 3alilla B AkyTHH. 

B UWeHTpasIbHBIX PpaloHax peciyOHKH y 3alilla Napa3HTHpyIoT Ba Bua 
9THX HeMaTog: Protostrongylus’ kamenskyi Schulz, 1980 u Protostrongylus 
terminalis (Passerini, 1884) Kamensky, 1905. O6a Buya, kak mpaByso, BcTpe- 
yaloTCA B JIETKHX %KHBOTHbIX OHOBPe€MeHHO. 

BuomoruyueckHh WK O6OHX BHJOB AO HacToAMlero BPeCMeHH ocTaBasICA He- 
pacuimpoBanubim. IIpucrynaad K ero H3y4eHHIO, MbI HCXOAMIM 43 TOrO, 4TO 
PasBUTHe STHX [TeJIDMMHTOB JOJKHO IIPOTeKaTb CO cMeHOH xXo3seB. Takoe mpey- 
MOJIOKeHHE CTPOWOCh Ha JaHHbIX JIMTepaTypbl, Kacalolluxca APyrux BUOB 
paya Protostrongylus, : 

K HacTOALeMy BpeMeHH H3yyeHbI OMOOrMYeCKHe UWHKJbI pala BUAOB mpo- 
TOCTPOHIHJINOCOB, NapasHTHpy!OWlUX y KO3 H OBELl, a TaKKE ABYX BHOB 9STOTO 
pagja, NapasuTupyroulux y 3alla u KpowuKa, 

Ucceqosanua MO OHOMOrHH NPOTOCTPOHTHJIOCOB OBEIL WH KO3 MpOBOAMIHCh 
PAQOM aBTOpoB, NpHyeM HavOObUIHH BKNa B pellieHHe 3TOFO BoMpoca cyemaH 
Tpygamu 9. A. Jlaprana (?) u C. H. Boesa (*). 

Visyyenvem OMOJIOrMH MPOTOCTPOHTHsOCOB MenopHy 3aHuMasuch )Kyalie 
4 To (*), pa6oraBuiue c napa3svToM AuKoro KposukKa — P. cuniculorum, a Taxxe 
P. C. WymunA. H. Kagenayun (°), KoToppie npopoqumH Ha6moyeHua Hay 
P, tauricum, NapasuTupytouluM y 3alilla-pycaka B 1OXKHBIX palionax Epponeli- 
cKoH uacTu Corsa, 

Bo scex clyyanx, Kora OMONOrMueCKHH UHK MapasHTOB B TOL HH HHOTi 
Mepe Obll pellleH, MPpOMeXKYyTOUHBIMH XO3H€BAMH MIPOTOCTPOHTUJIOCOB OKa3bl- 
BaJIMCb HA3CMHBIC€ MOJIJIIOCKH. 

PesyJIbTaTbl HalwHxX HCCeEOBAaHH CBOAATCH K cueyromemy. 

CaMKM TNapasHTOB OTKMabIBAIOT AWA B MPOCBeThI AbIXATeAbHBIX MyTeli. 
Viccnenya cocko6bl co cTeHOK OpoHXOB WM Tpaxeli, MbI HaxO,UNH B HUX sina 
Ha pasJIMUHbIX CTaqHAX Pa3BHTHA, HAYHHAA C HavabHbIX cTaquH ApoOmenusa 
cofep>xkumoro Alia. PasBuTHe MUMHKH B AWE MPOHCXOAHT B TOT NepHog, noKa 
AMO HaXOMMTCA B OpraHax bIXaHUA. Sfecb 2K AMYMHKH TOKHJaloT O6o0UKy 
Alia YW, MpOHHKasA MO Tpaxee B POTOBYIO MOJIOCTh X%KXMBOTHOFO, MoMasaloT 3aTem 
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B MHUCBapHTesIbHbIt TpakT, OTKya C KaJiOM BbIXOJAT BO BHELIIHIOIO cpeyy. 
Bpiueqiune M3 OpraHH3ma 3alilla WMuHHKH © XapakTepu3yroTca Cue YIOWLUME: 
MIpHsHakaMu: JuHa Testa: 0,34—0,35 MM, MaKCHMaJIbHant wupuna 0,016— 
0,019 mM; mumeBol Oy naBoBuyzHoli (opp! AwHHOH O,18—0,14 mM; xBocToRoilt 
KOHEI, 3a0CTpeH, He UMeeT JopsasbHoro wna; anyc B 0,051—0,054 mm or saz- 
Hero KOHIa Tela. J[IHTebHOe NpeObiBaHHe JIMUHHOK BO BHeilHeli cpeye He BEET 
K HX 3aM€THBIM MOp(posloro-aHaTOMHYeCKHM H3MeHeHHSIM. 

Kak oTMeyasocb BbINe, 3aiil[bl B WeHTpanbHEIX palionax SIKyTHM B TosaB- 
JIAIOULEM OOJIbIIHHCTBE HMeIOT JBOMHY!O MpPOTOCTPOHTHJe3SHy1I0 HHBASHI, T. e. 
OHH OJHOBPeMeHHO HHBaSHpOBaHbl BuyaMu H P. kamenskyi u P. terminalis. 
B cBa3u C STHM, HCCeLYA HUMHOK, NOYYeHHBIX H3 JerKUX Balilla H AOObITHIX 
W3 KaJla, MbI NbITaIHCb YJIOBUTb B UX CTPOCHHH TAaKHe MPH3HaKH, KOTOpple fM103- 
BOJIMJIM Obl MPOBeECTH HX BHOBYIO Huddpepenuvanaio. OToro HaM ‘He yylanocb 
cfelaTb, KaK He yalOcb 3aTeM HaliTH STHX MPH3HAKOB H Y MHBASHOHHBIX JIH- 
WHHOK. 

CreyroulHM 9TaloM Halle paOoTsr 6bl10 o6ceqOBaHHe PasHYHEIX cTAaLHti 
“3alilla C WeJIbIO OTbICKAHHA HASCMHBIX MOJWIIOCKOB — TIpeqosaraemblx IpomMexky- 
TOUHBIX XO3HEB MPOTOCTPpOHruOcoB. B pesysbTaTe STHX HCCMeOBaHHH ycra- 
HOBJICHO, UTO Ha OOcuIe_yeMOH TePpUTOPHH OGHTAIOT MOJIMIOCKH, OTHOCAIMMeCA 
K yeTHIpeM pogam: Vallonia (V. tenuilabris), Pupilla (P. muscorum), Stccinea: 
(S. chrysis u S. ablonga) u Arion*. : 

Ilo crayuaM. OOHTAaHHA 3alilla NpescTaBuTeH yKa3aHHbIX POMOB MOJIJIOCKOB 
PpacMpefesmAroTCA CleqyIOULHM OOpa3soM: Ha MOMMeHHbIX Jyrax (noma p. JleHbr) 
HalieHbI BCe Te peCUHCJICHHbIe (POPMBI MOJIJIIOCKOB; Ha alacax (OTKPbITHIe MpocTpaH-- 
cTBa cpeqH TalirH, O6bIdHO C OJHHM UJI HECKOJIbKHMH O3epaMn) HalieHbi 
TakKxKe Bce (OPMbI; Ha ropax HalijeHbI TObKO cH3HH (Arion); B JHCTBeEHHUHOM, 
COCHOBOM H CMeIIaHHOM JI€Cy MOJIJIIOCKOB He HalijeHo. 

B mpeyenax Kako “3 yKa3aHHbIX CTalHM MpeCTaBUTeNH OTeNbHIX BH-- 
JOB MOJIJIOCKOB JOBOJbHO CTporo MpHyepxKUBaWTCA OMpeyeeHHbIX MeCT. 
V. tenuilabris uw P. muscorum BcTpeyaioTca TObKO Ha TeX yYacTKaX MOMMbI 
H ajlacoB, KOTOpbl€ MOKPbITbI HBHAKOM HJM Apyrolt JHCTBeHHOH KYCTapHHKOBOH ' 
PACTHTEJIbHOCTbIO HW HMeIOT CPeJ{HIOIO YBaKHEHHOCTh TouBbl. Ha OTKPbITHIX 
IipocTpauHcTBax Jlyra OHH, KaK IpaBusio, He’ oOuTaroT. IIpeycraBuTenu poyoB 
Succinea u Arion wMetoT Gosee WIHpoKoe pacnpoctTpaHeHHe. Onn BCTpedatoTcA 
Kak Ha OTKPbITbIX MpOCcTpaHcTBax, TaK M Ha MOPOCWIHX KYCTapHHKOM; OfHaKO» 
ipeqnountaroT Gowlee yBuaKHeHHbIe MeCTa, NOKPbITbIe rycTOH TpaBAHHCTOM pa- 
CTHTEJIBHOCTHIO. | 
Pa3qnMuHa wacToTa BCTpeyaeMocTH MowsoOcKoB: V. tenuilabris uw P. muscorum 
B XapaKTePHBIX JIA HUX CTALMAX OONTAHMA BCTPevaloTcA OOBIGHO B OOJIbIIOM KO-- 
JIMUeCTBE SK3CMIJIAPOB: Ha | JM? MOUBbI yaBaNocb HaxOAUuTb WO 50—60 sTux 
MOJIJIKOCKOB; OOBIMHO Ke KOJIHUeCTBO Ha yKa3aHHyto WoWayb cocTaBAAnno 2— 
10 9x3. [Ipegcrasutenu pofos Succinea u Arion HuKorga He OOpasy10T TaKHX 
CKOMJICHHH MW BCTpeyaloTCaA EHHHIHbIMH 9K3EMIVJIAPAaMH; B MecTaxX HX OOUTAHHA 
Ha 10 momayoK yKa3aHHoro pasMmepa Gostee 8 STHX MOJIJIOCKOB COOpaTh He ya-- 
BaJIOCb. ibe «east 

CoOpaHHble MOJJIOCKH HCCeqOBaNHCb Ha 3apaxXKeHHOCTh JIMYMHKaMH IIpPOTO-- 
cTpourusiocos. VMccneqopanve Beocb TyTeM IpocMoTpa Mo’ MUKPOCKONIOM 
CaBJICHHOrO MexKy CTEKOJ Tea MOJIIIOCKOB, KOTOPbIe TipeBapHTeEMbHO OCBO-- 
6oxK alloc OT pakOBHHbl. Takum o6pa30m. OblIo MpocmoTpeHo, 330 9k3. V. te- 
nuilabris, 80 9k3. P. muscorum, 18 9k3. MomsocKoB poga Succinea u 5 9Ks. 
poga Arion. []pu sToM AHYHHKH NpPOTOCTpOHTHOCOB HaliqeHbI TOKO! y MOJI-- 
muockop V. tenuilabris u P. muscorum. 3apaxKeHHbIMH OKa3aJIHCb B CpeHeM 
30% V. tenuilabris u°36% P.muscorum. O6brmaHo y OfHOrO MosIOCcKa BCTpe- 
yaetca 1—3 9K3. JIHUMHOK; B HECKOMbKMX cylyyaAx HaliqeHo 4—6 JIMUHHOK,. 
B OJHOM cryyae —.12 THUMHOK. ks 


r 


\ 


* Onpemenenve mosmtocKos mpousseyzeno II. B. Mateknupim, 3a 4TO aBTOPHI BbIpaKaloT 
emy OwarOapHOCcTb. 
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JIMavHKH sOKau3yioTCa B HOre MOJWIOCKa, HeHHI[MCTHpoBaHbl. Berpe- 
YanHCb JMYHHKH pa3AHUHbIX CTaqHH pasBHTHA: JM4HHKM — MopoJiorHyeckH 
CXOHbIe C BbIJeCHHbIMA 3 Kasia 3alilla M Gomee KpyMuble C OMHHM HIM ABYMA 
KYTHKYJIAPHbIMH WeXJIHKaMH. JIMYMHKH, 3aKJOUeCHHbIe B [Ba YeXJIMKa (Bepx- 
Hui — TOHKHH, MpospayHbili HW HWKHMI — MIOTHBIM, c rpyOoH mMonepeyHok 
CKsla\4aTOCTbio KOPHUHeBOrO BeTa), ABIAIOTCH HMHBaSHOHHBIMH, 4TO ObWIO 
YCTaHOBJI€HO OMMCaHHbIM HH2Ke ONbITOM 3apaxKeHHA KPOJIMKOB. 

Vnpa3vounad JIMUMHKa BMECTE C HOKPbIBalOULMMH ee YeXJIHKAaMM OObBIYHO CBep- 
HyTa KOJIbIOM. J\HHa JIMYHHKH (BbI-aBeHHOK U3 yexJIHKOB) 0,00—0,64 MM; 
MaKCHMaJIbHaad WwupHHa 0,051—0,058 mm. I]mmeBo 3aHHMaeT HECKOJIbKO MCHb- 
ie OMHOM TpeTH AVIMHbI Tena. KuuwieuHHK ClaraeTCA H3 TEMHbIX KPYMHbIX KJICTOK. 
XBOCT KOPOTKHH, 3aOCTPeHHbIM Oe3 wiMNa. 

Tlomumo HccieqOBaHHt ECTECTBEHHO 3apaKeHHbIX MOJIJIOCKOB, MPOBOJHJIHCb 
OMbITbI HCKyCCTBeHHOrO 3sapaxenua. Jina onbiTa Obl B3ATbI MosOCKH V. te- 
nuilabris, P. muscorum u poga Succinea. Momso0cKH MOMeLaJIMCb B CTCKJIAHHBIC 
OaHKH, Ha JHO KOTOPbIX KJlaslaCb 3CMJIA C JIMYMHKAMH IMPOTOCTPOHTHJIOCOB. 
Bavku HaXxOJMJIMCb B 2KHJIOM MOMeIICHHH B YCHOBHAX KOMHATHOM TeMMepaTypH. 
MowsocKkH HCCeqOBaIHCh MepHoquyecKH HeOOJIbIIHMM NWapTHAMH. 

Bcero 6pio BcKpbiTo 40 ak3. V. tenuilabris, 20 9k3. P. muscorum u 14 9x3. 
poya Succinea. Bce uccmeqoBaHHble MovuocKH BoB V. tenuilabris u P. mus- 
Corum OKa3aJIHcb 3apaxKeHHbIMH JIMUHHKaMH. MHTeHCHBHOCTb 3apax%KeHHA KO- 
e6alacb OT CJMHHYHBIX 9K3CMIIAPOB JIMYHHOK y OAHOTO MoOJIOCKa JO 5—6 
M axe 16 B ofHOM cmyuae. Hu y ogHoro BCKpbIToro 9K3eMMIApa Succinea JH- 
'YHHOK Napa3HTOB He HalieHo. YcTaHOBJIeHO, 4TO B Mpouecce cBoero pasBUTHA 
B OpraHH3Me MOJWIIOCKa JIMUHHKH MpetTepleBaioT AByKpaTHy10 JIHHbKy. Mupa- 
3HOHHOH cTaqHH B Tee MOJIIOCKa OHH JocTHraioT Ha 30—35 eHub. 

TlocneqHuM 3TaNOM Halle paOoTbl OblIH OMbITbI 3apaxkKeHHA HHBASHOHHbIMH © 
JIMYMHKaMH OKOHYATeMbHOrO XO3HHHA. OnbITb! NPOBOZHIHCh Ha JByX KPOJIb- 
yaTax. )XKHBOTHbIM CKapMJIMBaJIMCb HHBA3HOHHbIe JIMUHMHKH BMeCTe C TeJIOM MOJI- 
JHOCKOB Bua V. tenuilabris. OQHH KpomHK NOMyYHA B HECKONbKO TIpHeMoB 
160 HHBa3HOHHBIX JIM4HHOK. Kpouk ucceqopasica Ha 22 JeHb Mocse nocseqHeH 
aud HHBa3HOHHOrO MaTepvana. B kane ero ObIH HalifeHbl NMOJBYKHBIe JIH- 
YHHKH MPOTOCTPOHrHJIOCOB, a MPH BCKPbITHH H3 MerKHX H TpaxeH H3BJIeUeHbI 
37 B3POCJbIX Napa3sHToB, IpHHafexkauluxX K ABYM BHaM: OblIO HaligeHo 31 9K3. 
P. kamenskyi u 6 9x3. P. terminalis. 

Bropok KpoJIMK NowyuHs oKoNO 60 HHBaSHOHHbIX JHUHHOK. UccneqopanHne 
efO MpoHv3BoANOcb Ha 19 JeHb Mocme 3apamkenua. M3 merkHx KpowvKa M3BIIe- 
yeHo 6 mapasuTos: 5 3k3. P. kamenskyi u | 9x3. P. terminalis. 

PesyJbTaTbI 3THX OMbITOB, XOTA OHH H ObIIM MOCTaBJeHbI Ha MaJIOM KOJIH- 
YeCTBe XKMBOTHBIX, JaloT OCHOBaHHe CYHTAaTb BOTIpOcC O SHMOMOrMYyeCKOM WHKse 
MPOTOCTPOHrH0COB 3alilla-6esaKa MPHMeHHTebHO K YCAOBHAM SAKYyTHH 
B TIPHHunMe peweHHbIM. PasBHTHe HX, KaK H APyrHX MPOTOCTPOHTHINA, mpoTe- 
KaeT IPH y¥acTHH MpOMeXKYTOUHbIX XO3H€B — Ha3CMHbIX MOJIJIIOCKOB, IIpHueM 
K HHCY NOC HAX Mbl OTHOCHM He TovIbKO Vallonia tenuilabris, yepes nocpey- 
CTBO KOTOPOH yflalOCb SKCIePHMeHTAJIbHO BOCHPOH3BeCTH MpOTOCTPOHTMses 
y Kpowuka, Ho w Pupilla muscorum, onbITHI c KoTOpoli MoKa He yanocb 3aBep- 
WHTb, HO POJIb KOTOPOH B 3apaxKeHHU 3aHWeB NpOTOCTpOHTusocaMH B AKyTHH 
KaxKeTCH HECOMHEHHOH., 


TebMHHTOJIOrHYNecKad a6opaTopus Tlocrynuso 
Akafemuu Hayk CCCP 29 XI 1955 
Hw SAkytTcKHi dunnan Axawemuu nwayK CCCP 


UMTHPOBAHHASA JIMTEPATYPA 


1C. H. Boes, Tp. Kasaxcx. HMBH, 4, 283 (1940). 29. A. Wasptsn, 3000 
ea Bir iginy 6, peenhe ss) SP) G.I yar ban: VAN Heo Keannvesmaniread i, JAH, 
, Ne 5, j c OY SUG Gwe d, Arch. : ; 

a Ne Bae y au rch. de l’Inst. Pasteur du Maroc. 
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